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When the need for hypoid axles came into being 
automobile manufacturers called in The Timken 
Roller Bearing Company to solve what was soon 
recognized as a really difficult bearing application 
problem. Furthermore, it was necessary to greatly 
improve bearing surface finishes before this bearing 
application could be a success. In collaboration with 
a prominent university we developed the profilo- 
graph, which is capable of measuring surface fin- 
ishes to one-millionth of an inch. Because we could 
for the first time measure surface irregularities ac- 
curately we soon developed a finer surface finish 
than had ever been visualized and which was abso- 
lutely necessary for hypoid applications. Then after 
a series of tests to definitely determine the most 
satisfactory combination of bearing sizes, taper 
angles and other points, Timken engineers came up 
with their answer—and it worked. 





Timken Bearings, plus our knowledge in applying 
them, prevent upward, sidewise and lateral displace- 
ment of the pinion, and upward and sidewise dis- 
placement of the ring gear beyond the limits per- 
mitted by good axle design. Timken Bearings in 
hypoid applications assure rigid gear mountings, 
preservation of predetermined tooth pattern and 
quiet running gears at all times. Call on us to dis- 
cuss your hypoid bearing problems; you will find 
we know what we are talking about. 


THE TIMKEN ROLLER BEARING CO., CANTON, 0. 
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tieir answer—and it worked. 
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This ad still stands 


Back in 1936 the industry chuckled at the 


Borg & Beck ad shown above—and learned 
that the clutch it advertised would live up 
to the promises made for it. 

In the five years that have passed the 
product has been constantly improved in 
both performance and construction. It is, 
today, a skillfully engineered and preci- 
sion-built answer to your latest clutch 
problems. And Borg & Beck, now as 
always, continues to give you the utmost 


in cooperation. 


So, in its pledge of service, the ad still 
stands. 


Borg & Beck Division, Borg-Warner Corporation 
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Need for Calibrating 
Precision End Gages 


Requests at the rate of 800 a month | 


are coming into the Department of 
Commerce for calibration of high pre- 
cision end gages. The instruments are 
used in mass production of interchange- 
able parts for airplane engines and 
other vital military equipment. The ex- 
tent to which such gages are used in 


industry is shown by the fact that the | 
Bureau has already calibrated more | 


than 60,000 gages. 


Tolerance of some machine work re- | 


quires that the gages be correct to 
two-hundred thousandths of an inch. 
This requires that the laboratory test- 


ing standards be correct within mil- | 


lionths of an inch. 

This close accuracy is obtained 
through measuring with standard light 
waves. The method is based upon the 
standard wavelength of the rod line of 
cadmium. A ruling machine developed 
by the Bureau for graduating meter 
bars in terms of light waves is now in 
use. Meter bars produced with this 
equipment differ from the approved 
international standard by less than two 
parts in 10,000,000. The diamond cut- 
ting tool which does the ruling must be 
sharpened to one hundred-thousandth 
of an inch. 





A MESSAGE 


TO YOU... 


Defense Savings Bonds 
and Stamps give us all a 
way to take a direct part in 
building the defenses of 
our country—an American 
way to find the billions 
needed for National De- 
fense. 

The United States is to- 
day, as it has always been, 
the best investment in the 
world. This is an opportu- 
nity for each citizen to buy 
a share in America. 
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Speeding Aireraft Production iD 


The Aircraft Production Meeting of the S. A. E. brought out many new 
ideas in the construction and design of planes and their component parts. 
This article gives a few of the highlights. 


From an Old Truck Factory to 
%7 Million Aireraft Plant 26 


The above tells the whole story except that the whole was accomplished 
during the twelve months. Here is told how the Vega Airplane Co. got 
up on its toes and did the next to impossible. You should read it. 


Britain’s Bristol Beaufighter 238 


Through the cooperation of The Aeroplane of England we are presenting 
the details of construction of this history making plane. A number of 


real innovations have been introduced in the production. Check it now 
as a “must read.” 


Does Propeller Weight Limit Aircraft Engine Size? 30 


Some rather exhaustive research has brought to the front some new 


theories on this subject. The data in this article comes right from the 
headwaters. 


Revolutionary Changes At Spicer Mfg. Co. 36 


This organization is in an all-out program for defense. Many changes 
and additions were necessary. What, when, where and how are the high- 


lights of this account. Well illustrated and amplified with routing tables 
for ‘several of the typical parts. 


Modine’s Automotive Wind Tunnel 42 


This new addition to the Modine plant is capable of duplicating any road 
condition and making most exacting tests of vehicles of practically any 
size. It has features that are somewhat different. 








Ryerson’s function is not only to supply your 
steel, but to deliver it on time. From the moment 
the Ryerson switchboard flashes your incoming 
call until the steel is laid down in your plant, a 
corps of helpful, intelligent employees well-trained 
in the Ryerson “Immediate Steel” tradition are 
at your service. 

The likeable young women at the switch-board. 
phone-order salesmen, dispatchers, crane opera- 
tors, skilled warehousemen who cut, shear and 
shape stock sizes to fit your specifications, truck 
drivers — all of them are key people at Ryerson 
—key people in your service, when you need steel! 


“KEY PEOPLE’- When You Need Steel 


Although the National Defense program and 
essential industries come first, we are putting forth 
every effort to serve all Industry to the best of 
our ability. Naturally, many sizes and certain 
products are out of stock. However, for the most 
part you can depend on Ryerson for immediate 
shipment of a wide range of steel products. 

For best service during this period of heavy 
demand, “open” orders are advisable. Stock List 
sent promptly on request. Joseph T. Ryerson & 
Son, Inc., Chicago, Milwaukee, St. Louis, Detroit, 
Cincinnati, Cleveland, Buffalo, Philadelphia, 
Boston, Jersey City. 


CERTIFIED 


RYERSON fotee 














AUT O™MOT tI V 


Published on the ist 
and 15th of the month 








Vol. 85, No. 10 
November 15, 1941 


Speeding Aircraft Production 


Problems of Manufacture, Design and Standard- 
ization Clarified at Large S.A.E. Pacifie Coast 


Meeting Attended by Many of Nation’s Experts 


Cc By JOSEPH GESCHELIN 
OMBINING papers and discussion both on engi- 


neering and manufacturing, the S.A.E. National Air- 
craft Production Meeting in Los Angeles drew a 
registration of about 1000. Among the papers dealing 
with production, the one entitled “Off the Ground— 
Into the Air” presented a picture of the development 
of airplane parts production by Briggs. The paper by 
George Tharratt, “Illustrated Production Breakdown,” 
marks an outstanding contribution to mass production 
in the airplane industry by indicating a method of 
analysis of airplane structures permitting a visualiza- 
tion of sub-assemblies and establishing a starting 
point for production analysis by the engineers and 
factory men. In addition, this procedure makes it pos- 
sible to give shop men and assemblers a clear picture 
of their operations, thus improving both the spirit and 
effectiveness of the men on the assembly fixtures. This 
technique has been adopted successfully by several of 
the largest airplane producers on the West Coast. 

As usual, some of the behind the scenes activity 
played an important part in the success of the meet- 
ing. In this case the added attraction was a special 
session of the S.A.E. Aeronautical Division Commit- 
tee, with personal attendance of members from the 
East, many of whom came out specifically for this 
session. The group reported the adoption of a number 
of new standards, particularly a group of new mate- 
rials specifications for airplane use. 
One of the most interesting of the 
activities of the group was the adop- 
tion of an aircraft engine drafting 
room standard which marks the 
first activity of this character in 
the aircraft field. Announcement 
was made of the establishment of 
a West Coast branch office of the 
S.A.E. to be headed by E. F. Lowe 
of the New York staff. 

W. B. Stout presented an in- 
teresting discussion on the future 
of small airplanes and their power- 
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plants and showed a sample engine developed along 
the lines described in his paper. The engine is said 
to develop 100 hp. operating on 100 octane gasoline, 
weighs 100 lb. The author carried a sample engine 
under his arm at the session. 

Following the custom of past years, there was an 
aircraft engineering display quite similar to the ex- 
hibits at the Annual Meeting although on a smaller 
scale. At an evening session A. T. Colwell, vice-presi- 
dent of Thompson Products and president of the 
S.A.E., described the blitzkrieg and how to stop it. 
The Nazi blitzkrieg marks a revolutionary change in 
the art of war through the application of the internal 
combustion engine applied on land and in the air. 













AVIATION 
INDUSTRIES 
SECTION 





19 


ENDUSTREES 














INDUSTRIES 





However, it is not invincible and once the technique 
is understood a defense can be developed. Fact is that 
the blitzkrieg has not been tested against a real de- 
fense except in Russia. Stopping the armored attack 
entails a massing of superior power at the critical 
point at the critical time. The automotive engineer 
has given our armed forces speed and dependability 
on the ground and in the air. Our newly designed 
tanks and planes are superior to existing equipment. 
The best defense against a tank is a better tank. The 
only real offense is the air tank team. 

The new concept of mobility, surprise and mass 
armored power with air artillery, has rolled over un- 
prepared and weak adversaries, but when strength 
meets strength it will be stopped. 

At the same session, T. P. Wright of OPM pre- 
sented a talk on “Morale—an Account of Our Produc- 
tion Position.” Designed specifically to offset the gen- 
eral feeling on the part of the public that the airplane 
production program has not kept pace with the urgent 
needs of the emergency, he described the current ac- 
tivity of the airplane industry, stressing the Herculean 
efforts that have been made to step up the production 
of military craft. 

The du Pont rivet, described in AUTOMOTIVE IN- 
DUSTRIES some time ago, was described by D. L. Lewis, 
Jr., one of the authors of the paper, and demonstrated 
with some actual samples of production rivets. The 
chairman of the session, J. K. Northrop, whose flying 
wing has been the topic of discussion in recent weeks, 
described the du Pont rivet as one of the most im- 
portant fastening devices made available to the air- 
plane industry and indicated that it is being used 
widely in West Coast plants. 

Besides attending the meeting the writer was able 
to make a personal survey of West Coast airplane 
plants. Their amazing activity far exceeds published 
reports as does their use of advanced mass production 
methods both in fabrication and assembly. Some of 
the best known production equipment is in wide use, 
including large presses made by Hamilton, Clearing, 
Baldwin-Southwark and H-P-M as well as huge hy- 
draulic Cecostamp presses made by Chambersburg. 
Most impressive are the mechanized assembly lines 
at Vultee and North American and the new fuselage 
assembly lines at Douglas where the fuselage is as- 
sembled in halves in parallel fixtures built up of large 
diameter pipe. Perhaps the most impressive sight is 
the new mechanized assembly line for the huge four- 
motored Consolidated Army bombers, the largest made 
in this country. The line is in the form of a U—1500 
feet in length. 

(Upon his return from the Pacific Coast, Mr. 
Geschelin will prepare a complete story of the amaz- 
ing aircraft manufacturing activity for early issues of 
AUTOMOTIVE INDUSTRIES.—Ed. ) 


Airplane Quality Control - 

UALITY control has experienced the same growing 
ap pains encountered by all phases of airplane manu- 
facture due to the industry’s expansion during the pagt 
year, according to J. W. Dunn, director of Quality 
Control at the Curtiss-Wright Airplane Division. 

As it is almost impossible to obtain experienced in- 
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spectors, production departments have been forced to 
put to work many thousands of inexperienced work- 
men, increasing tremendously. the amount of: unsatis- 
factory or borderline workmanship. This has neces- 
sitated more frequent or higher percentage inspections 
of an intensified nature. Again, production facilities 
have been improved, which results in every direct 
labor man producing several times the quantity of 
parts he formerly did. 

It has not yet been possible to procure a great deal 
of inspection tooling, due to the overtaxed condition 
of tool designing and manufacturing facilities. In 
addition, the constant possibility of subversive activ- 
ities has also required increased inspection vigilance 
and often duplication of effort. 

The magnitude of the inspection problem at an 
airplane plant is not realized until it is pointed out that 
each pursuit type airplane contains approximately 
16,000 detail parts, 100 major and minor assemblies 
and 72,000 rivets and bolts. Each detail part and as- 
sembly involves several individual inspections and each 
inspection comprises several operations. Allowing only 
three inspections of two operations per part, and one 
inspection for each rivet, a total of approximately 152,- 
000 inspection operations are required on one pursuit 
airplane. Added to this are inspections of raw mate- 
rials and many inspections and tests conducted on the 
completed airplane. The figures are multiplied several 
times for transports, bombers and flying boats. 

Quality control, at the Curtiss-Wright Corp. is on 
a par with sales, engineering, production, finance and 
personnel. The quality control chart for the Buffalo 
Branch is shown on the facing page. This is typical 
of other branches, except that the Buffalo branch com- 
prises two plants. The quality manager reports to the 
branch manager. Reporting to the quality manager 
are the chief inspector and the quality supervisor, 
each of whom has his own organization. The inspec- 
tion organization is typical, handling all routine in-: 
spection matters by acceptance, rejection or salvage, 
based on drawing and _ specification requirements. 
Salvage supervisors dispose of all material and parts 
placed in “salvage” by inspection. Inspection person- 
nel in the Airplane Division is approximately 5 per 
cent of the total productive labor, though it is pos- 
sible this ratio may be reduced by procurement and 
use of special inspection gages and fixtures. 

The particular phase of quality control which dif- 
fers considerably from that of other airplane manu- 
facturers is the salvage control procedure. This has 
been developed in a manner that gives the production 
departments 24-hour service with the minimum of 
salvage personnel and with the thought of conserv- 
ing every item of finished or semi-finished material 
that will in no way be detrimental to the safety and 
performance of the airplane, or the interchangeability 
of its parts. 

Submitted to salvage is any part that does not com- 
ply with the drawing through manufacturing error, 
poor workmanship or damage, but which may be ac- 
ceptable as it is or made usable by reworking in 
some manner differing from the original design. 

Not submitted to salvage are: (1) Parts on which 
an operation has been omitted and which can be 
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corrected by having the omitted operation performed. 
These are returned to the responsible department with 
a rework order. 

(2) Assemblies on which a detachable unit has 
been incorrectly tabricated or damaged, but on which 
the defective section can be repiaced with absolutely 
no detriment to or reworking of the balance of the 
assembly. These are returned to the originating de- 
partment with a rework order for replacement of the 
defective unit. 

(3) Parts which are obviously beyond repair or 
reworking in any manner are rejected and scrapped. 

(4) Parts which disclose a drawing omission or 
error are submitted by inspection direct to engineer- 
ing for drawing change. 

(5) Parts on which there are slight variations from 
the drawing or minor defects, which inspection is 
authorized to handle without salvage by agreement be- 
tween the customer’s inspection and the quality man- 
ager. 

In each plant the salvage control group is under 
the direction of the quality supervisor, who directs all 
salvage supervisors and salvage operations. He has 
reporting to him a number of engineer salvage super- 
visors who are authorized to make engineering deci- 
sions. Salvage supervisors handle salvages not requir- 
ing engineering action. The manufacturing represen- 
tative, although he reports to a factory production 
man, functions as a member of the quality control 
group in investigating salvage causes and supervises 
the handling and disposition of scrap. Members of the 
salvage committee comprise a salvage supervisor, engi- 
neering or structures representative, manufacturing 
representative and a customer representative, who do 
not function as a group but instead are consulted in- 
dividually on specific salvages. 


QUALITY 
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Engineering Liaison and 
Production Control 


7, gulf reputed to exist between engineering 
and production, Wright Aeronautical Corp. has 
sought to bridge by establishing an engineering liaison 
whose purpose is to determine and remove sources 
of irritation in order to stimulate cooperation. Donald 
U. Kudlich, of that corporation, describes and _illus- 
trates several applications of that function. 

The liaison engineer is responsible to the chief engi- 
neer, and investigates and coordinates change requests 
and production difficulties with the project engineers 
of the models affected, the numerous research branches 
of the engineering department, and the manufactur- 
ing department. Modification involving basic changes 
in the engine are referred to the project and experi- 
mental engineers for action, whereas all other types 
are investigated on production engines. ; 

The value of this experimentation on production en- 
cines cannot be underestimated as variables which are 
not present in one or two experimental models can be 
easily evaluated from large scale production tests. 
Experience has shown that the faults which are evi- 
dent in production engines generally are seasonal, 
chronic or isolated. 

In the category of “seasonal faults,” piston ring 
scuffing has long been outstanding in the record under 
review. Although the exact cause had never been de- 
termined, a number of theories, and as many cures, 
existed. Investigation by the liaison group began by 
an investigation of these theories. Briefly summarized: 

(1) There was the belief that lubrication was in- 
adequate; that “oiliness” of the lubricant must be in- 
creased. Adding compounds such as carbon tetra- 
chloride, however, provided no relief. 


(2) Lubrication 
was_ insufficient; 
an increased oil 
flow would be nec- 
essary. But no 
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Quality Control Organization Chart for Two Buffalo Plants of Curtiss-Wright 


Airplane Division 
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(4) Ring  but- 
ting was advanced 
as a cause; tests 
with large gaps 
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showed no improvement. 


(5) Piston ring arrangement was too severe; re- 
visions would be necessary to increase oil consump- 
tion and permit more oil to pass by the rings. Scuffing 
was almost entirely eliminated by this method. 

(6) Material, and changes in the manufacturing 
process were suspected since tests under identical op- 
erating conditions would eventually produce a satis- 
factory combination. It was found that material sup- 
plied by several vendors showed different degrees of 
scuffing resistance and uneven wear. The process of 
lapping rings in cylinder barrels as practiced on ex- 
perimental engines was also conceded to 
scuffing resistance. 

Of all these devices, the latter two had sufficient 
merit to warrant further investigation. Combinations 
of inverted compression rings and rounded edge control 
rings causing oil consumption of 60 lb. per hr., an 
increase of 500 per cent over the normal average con- 
sumption of the Cyclone 14, did, however, prevent 
ring scuffing. 

The practice of adding a radius or chamfer to the 
bottom edge of oil control rings was stopped in view 
of the unpredictable effect on oil consumption, and the 
radii applied to the top and bottom of compression 
rings only. Moreover, the radii were added to the 
drawing and formed by the vendors in order to pre- 
vent the formation of feathered or sharp edges on 
hand worked rings. This change reduced the num- 
ber of scuffed rings by 50 per cent. 

Testing different types of cylinder barrel finishes 
demonstrated the value of experimentation on produc- 
tion engines. Cylinders were finished by four differ- 
ent methods. The data from the first of lot of 21 
engines are shown in the following table: 


increase 





No of Engines No. of Engines 


Type of Finish Tested with Scuffed Rings 
Cork Honed......... 4 1 
Stone Honed (Conventional 
Production)... .. 6 
Draw Honed..... 1 1 
Oe 8 0 





From these and subsequent tests with 
competitive rings having differently finish- 
ed surfaces it was concluded that the least 
wear and greatest scuffing resistance is 
obtained when one of two lubricated rub- 
bing surfaces is smooth and the other 
rough. This phenomenon is probably due 
to the fact that the rough surfaces are 
supported by innumerable peaks surround- - 





system is particularly vulnerable in this respect. Tol- 
erances necessary for manufacturing, assembly and 
proper functioning of the parts may vary the oil flow 
to such an extent that many production engines will 
exceed the flow limits. The identity of the parts or 
groups causing flow variations can best be determined 
by observation of a number of production engines. 

A static flow rig (sketch) is used for this purpose. 
Oil from a reservoir is pumped through the engine 
oil pump inlet to all parts of the engine. Leakage 
from bearings and other points is drained from the 
sump into a pan and then to a storage tank. Various 
components or sub-assemblies are tested in the same 
manner except that oil issuing from the smaller units 
is caught in small pans and weighed on a balance scale. 
A standard test oil is used; temperature and pres- 
sure are also standardized, and the relationship be- 
tween static flow and dynamic flow determined, making 
it possible to predict results of full scale engine tests 
from static tests. 

The expression “isolated failure,” is probably re- 
sponsible for much laxity in the prevention of addi- 
tional failures of the same type, according to Mr. 
Kudlich. That a failure has occurred, however, is in- 
dicative of the possibility of recurrance, and with a 
frequency and severity to completely stop production. 
In the prevention of troubles of the occasional or 
isolated type the services of the liaison engineer may 
be used to best advantage. One typical case was an 
interference between the intermediate cam gear pinion 
and cam, which was possible with an accumulation of 
tolerances. Evidence of slight interference noted after 
production test initiated a reinspection of parts to 
check conformity with drawings. As the parts were 
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ed by oil, which prevents the mass of the 
bearing from reaching temperature values 
that would melt and tear the surface. As 





a result of this development, increased 
aircraft engine production was possible 
during the past summer. 

Many “chronic” troubles arise from the 
rigidity of aircraft engine specifications, 
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the necessity for adhering to their re- 





quirements, and the fact that the data 
therein are based on the performance of 
a limited number of experimental models, 
and past experience. The lubricating 
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not deficient in this respect, dimen- 
sions and tolerances were checked 
and a possible interference found. 
The process of eliminating such an 
interference appears rather simple 
upon a cursory inspection, but the 
necessity for maintaining inter- 
changeability of parts, and the re- 
moval of a considerable quantity of 
metal to prevent any recurrence, re- 
quired some time for “juggling” the 
figures. 

The cure was no sooner made and 
set in motion, than the fault became 
chronic. The need for a hasty and 
compromise correction was obviated, 
however, by the action taken on the 
isolated case, and all parts repaired 
to the satisfaction of the production 
and engineering units with a mini- 
mum of delay. Past experience has 
shown that action is not effective un- 
less engineering personnel are ac- 


Leading edges are being added to Sikorsky wings in the 

Briggs Mfg. Co.’s airplane plant at Detroit. Requiring more 

than 11,000 rivets. nuts, bolts and screws, and 1800 other 

individual parts, the wings are being built by automobile 

production methods. Briggs also is making Boeing bomb 
doors, gas tank covers and Douglas wings 





cessible and prepared to look at the 
evidence when it is available. The 
liaison engineering unit fulfills this need. 

The liaison has a number of other useful functions. 
Dissemination of engineering information to the pro- 
duction assembly has expedited production. Immedi- 
ate verification of errors in specifications and grant- 
ing of deviations precludes delays. By explaining the 
purpose and effect of changes and demonstrating their 
application, it has been found that production person- 
nel frequently take advantage of the contact afforded 
by such a procedure to point out ways and means of 
improving the product. 


Me 


Manufacturing Airplane Parts at Briggs 


OW ONE automobile parts maker accomplished the 

transition into airplane parts manufacture, 
adapting its own methods thereto, mobilizing a new 
working force, was described in a paper jointly pre- 
pared by five engineers of the Briggs Mfg. Co., De- 
troit. H. H. Budds, F. W. Hofmann, E. E. Lundberg. 
H. T. Platz and H. J. Roesch were the co-authors. It 
was read by Joseph Geschelin, Detroit Technical 
Editor, Chilton Co. 

The Briggs aircraft division started in August, 
1940, with four people who had previous aircraft ex- 
perience. Today it has 3275 employes on the payroll 
and over 400 students, under 47 instructors, learning 
how to build aircraft parts in the company’s own 
school. One of the first steps toward greater produc- 
tion was the breaking down of major assemblies by 
following exactly the methods of procedure employed 
at the parent Vought-Sikorsky factory. 

Then one of the maior assemblies was divided into 
two parts, thereby getting two major assemblies. Each 
of these was then bifurcated, and so on, with the result 
that there is now an average of seven assemblies at 
Briggs to one at Bridgeport. An examvle of method 
is the wing tip assembly. To begin with, all the parts 
were assembled into the fixture, the holes laid out by 
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hand and drilled. The revamped method consisted in 
completely pre-forming the parts and drilling them for 
rivet hole locations. This broke down the operations 
to the point where the assembly is about 60 per cent 
completed before it goes into the fixture. The work 
carried on in the fixture does not require any layout 
time. 

When all assembling and drilling was done in the 
jig, not over two men could be put on the jig at one 
time. By doing the assembly outside the jig, more 
people could be put to work on the wing tip assembly 
and operations spread out in such a way as to give 
more working area and receive better workmanship. 

Pre-fabrication of parts on positive action presses 
eliminated the inconsistency of hand-formed parts. 
Using mechanical dies of the automotive type, such 
parts as the leading edge ribs, interbeam ribs, trailing 
edge section and all gussets for reinforcement are 
completely blanked and formed. A number of opera- 
tions formerly carried out on routers were replaced 
by the use of blanking dies. 

Gang riveters were developed whereby five to seven 
rivets are driven at one time. Through the coopera- 
tion of the aluminum supplier and other interested 
companies, Briggs’ ll-year experience in spotwelding 
steel was applied to spotwelding aluminum in the air- 
craft assemblies, with resulting approval by the Army 
and Navy on virtually every gage of aluminum alloy 
for the specially developed technique. This cuts down 
the amount of riveting necessary, eliminating a great 
proportion of drilling, burring. and riveting operations, 
affording a clean, acceptable job at a great reduction 
in time. 

One of the major obstacles to be overcome was the 
human element, due to lack of experienced labor in the 
local plant area. Consequently, supervision and labor 
had to be trained from scratch. The first thousand 
men were trained on the job by working alongside 

(Turn to page 65, please) 
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Now It’s Bombers by 

















(Left) The assembly and 
covering of control sur- 
faces on a torsional con- 
“4 trol tube. The jig used 
© cia a | is typical of modern air- 
™., a OY — craft tooling. Large jigs 

=} are often made of scrap 
dural so as to expand 
and contract at the 
same rate as the work. 



















(Right) The importance of die cast- 
ings in modern aircraft is illus- 
trated by these aluminum and 
magnesium aerial camera sup- 
ports and fittings, some of the 306 
items made by the Ternstedt Mfg. 
Division of General Motors. 





(Left) Automobile-type angle 
plates and height boxes are 
used in this stabilizer assem- 


bly fixture. 
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Fisher 


(Below) The complexity 
of the structure and the 
accurate jigging neces- 
sary for modern fight- 
ing planes are shown by 
this assembly jig at the 
Fisher Memphis plant 


for an aileron assembly. 





(Right) Modern airplane 

structures require thousands 

of fastenings. Here is a bat- 

tery of Fisher riveting ma- 

chines working on control 

surface and wing structure 
parts. 


Globe Photos 
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Much preparatory work was necessary, 
but in record time the Fisher Body Divi- 
sion of General Motors converted its 
Memphis, Tenn., plant for the production 
of parts and sub-assemblies for North 
American B-25D bombers. The Fisher 


‘Memphis Aircraft Division will be the key 


production points, and other General 

Motors plants are to participate in the 

manufacture of jigs, fixtures and in other 

operations. Total employment when pro- 

duction hits its peak is expected to be 
7500 workers. 
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NE OF America’s most modern aircraft plants, 

the new $7,000,000 factory of the Vega Air- 

plane Co., Lockheed affiliate, is now virtually 
completed at Burbank, Calif., and the installation of 
machinery and jigs is underway leading toward mass 
production of Vega Ventura bombers for the British 
and Boeing Flying Fortresses for the U. S. Army Air 
Corps. Included in its design are certain features that 
are expected to result in a higher output of pounds 
of airframe per square foot annually than the average 
for the industry. 

At present there are 7000 workers getting manufac- 
turing operations started in the new factory, which 
has been designed for a capacity of 2000 airplanes an- 
nually and a total personnel of 21,650 employes. It 
comprises 14 buildings with 1,334,000 sq. ft. of work- 
ing space. Artificial lighting is 100 per cent the 
fluorescent type, the largest installation of its kind in 
the world. One year ago Vega had less than 1500 
employes, 170,000 sq. ft. of floor space in an old truck 
factory, one experimental airplane and practically no 
backlog. Today the backlog amounts to $254,413,000. 

The company is an affiliate of the Lockheed Aircraft 
Corp. Its president, Courtlandt S. Gross, is a brother 
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of Robert E. Gross, president of Lockheed. Richard A 
Von Hake, vice-president in charge of manufacturing 
at Lockheed, also oversees the manufacturing activities 
at Vega. H. E. Ryker, formerly assistant to Mr. Von 
Hake at Lockheed, is now vice-president in charge of 
manufacturing at Vega. Cyril Chappellet is secretary 
ef both companies. Carl B. Squier is vice-president 
and sales manager of each, and Vice-President C. A. 
Barker directs the finances of both. 

The 14 buildings are arranged so that they comprise 
a compact and well-integrated manufacturing unit. A 
three-story air-conditioned building houses all offices 
not directly concerned with production. In the engi- 
neering building are incorporated a number of new 
features in industrial construction. The only windows 
in the building are in a single row on the front side of 
each floor. This blank-walled structure can only be 
entered through sliding steel doors and is completely 
air-conditioned and fluorescent lighted. Head engi- 
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neers work in individual studios ranged along one side 
of the building. Draftsmen work at long tables in the 
center of the building. The opposite side of the build- 
ing is so designed that extensive mock-ups and experi- 
mental units can be built by the engineering personnel. 

Adjacent to the engineering building and the assem- 
bly building is the two-story manufacturing engineer- 
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ing building having 52,000 sq. ft. on each floor. The 
ground floor space is devoted entirely to the building 
of tools, jigs, templates, and patterns. The second story 
houses the general and private offices of the factory 
executives and their staffs. 

The most important part of any plant is the build- 
ings that house the actual fabrication and assembly 
of its product. The Vega company’s product is to be 
built in a 600 ft. by 850 ft. reinforced concrete build- 
ing. Across the 850 ft. dimension it is divided into 
six bays with roof trusses over all these bays to carry 
a movable bridge crane system having a 
5-ton lifting capacity for servicing the en- 
tire floor area. The assembly lines ter- 
minate at one of the 600 ft. walls, which 
has three large door openings. The rolling 
leaf doors can be entirely opened: provid- 
ing a 450 ft. opening across the end of the 
building. 

A “J” shaped mezzanine having a total 
floor area of 197,000 sq. ft. is incorporated 
in the design of this building to provide 
sub-assembly area. Large sub-assemblies 
are assembled on the mezzanine and trans- 
ferred to the main lines by the overhead 
crane system. Under the mezzanines on the 
ground floor are the fabrication depart- 
ments, paint shops, processing departments, 
and other sub-assembly departments. Parts are trans- 
ported to the mezzanine floor by the travelling bridge 
crane, mono-rails, and elevators, and adequate stair- 
ways are provided for employes. 

Running the full 850 ft. length of the building, and 
separated by one leg of the mezzanine floor are the 

(Turn to page 68, please) 
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Britain’s Bristol 
Beautighter I 


[ is the metal stressed-skin con- 
struction of the wings and fusel- 
age in Britain’s Beaufighter I that 
more than any other factor has made 
possible the combining of tremendous 
fire power, long range, high speed and 
maneuverability into this formidable 
warplane. Bristol Aeroplane Co., Ltd., 
first used this technique in 1932 and 
as applied in the Beaufighter the com- 
pany has brought it to a high degree 
of development. 

In the wing, as compared to its pre- 
decessor of approximately the same 
area, Bristol’s latest application per- 
mitted an 80 per cent increase in de- 
sign load with only 14 per cent more 
weight in the wing structure, while 
at the same time torsional stiffness 
was increased ‘70 per cent and man- 
hours in production for both manu- 
facturing and assembly operations re- 
duced 50 per cent. The wing loading 
is 46.2 lb. per sq. ft. and the total 
useful load is 52 per cent of the empty 
weight. Loaded, this fighter weighs 
over 10 tons. 

The monocoque fuselage is built in 
three sections end the stressed metal 
skin is flush riveted like the wing. 
Stringers are aa extruded light alloy 
in L- and Z-section shapes. Incorpo- 
rated in the un¢erside is a box girder 
running the length of the fuselage. 
The landing gear and tail wheel are 
retractible and are operated hydrau- 
lically, the former at a pressure of 
1200 lb. per sq. in. 

The four 20 mm. cannon. located 











OUTER 
WING SPAR 


28 


under the nose with two on each side 
of the box girder, are the Oerlikon 
type similar to the Hispano-Suiza ver- 
sion. In addition to the six Browning 
machine guns in the wings, the top 
of the fuselage may be equipped with 
a power-operated gun turret to pro- 
tect the tail. 

The Bristol Hercules III two-row 
18-cylinder radial, sleeve-valve engines 
drive de Havilland hydromatic full- 
feathering constant speed propellers 
and are equipped with two-speed 
superchargers. This Bristol model, 
52-in. in diameter, develops 1400 hp. 
for takeoff, 1425 hp. at 1500 ft. in 
low gear, and 1270 hp. at 15,000 ft. 
in high gear. 

Other important specification data 
of the Beaufighter are: 

Dimensions—Span, 57 ft. 10 in.; 
lenght, 41 ft. 4 in.; height, 15 ft. 10 
in. (to top of rudder, tail up); wing 
area (net) 451 sq. ft., (gross) 503 
sq. ft.; aspect ratio, 6.66. 

Weights—Empty, 13,600 lb.; crew 
(two) 400 lb.; fuel (550 gal.), 4100 
lb.; oil (36 gal.) 325 lb.; armament, 
etc., 2375 lb.; total loaded, 20,800 Ib. 

Loadings—Wing, 46.2 lb. per sq. 
ft.; power (take-off), 7.45 lb. per hp.; 
span, .624 lb. per sq. ft. 

Performance — Max. speed, more 
than 330 m.p.h. at 14,000 ft.; range 
1500 miles at cruising speed of 200 
m.p.h. at 15,000 ft.; initial climb, 1850 
ft. per min.; climb at 15,000 ft., 1450 
ft. per min.; service ceiling, 28,900 ft. 
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A. Fixing points for nose unit to centre plane 
B. Fixing point for center plane to fuselage 
Cc. Seat raising gear 
D. Rudder pedals 
F. Reinforcing longerons for centre plane attachment 
F. Warm air for cannon heating 
G. Wells for entry and emergency exit 
H. Fuel jettison pipes under wing 
J. Wing fixings 
K. Operating ram for undercarriage 
L. Exhaust manifold (air from inlet in oil cooler is 
i LW heated in manifold) 
CE =< M. Motor mounting ring 
Ay CANE SPAR | N. Tip-up floor acts as entrance ladder and emergency 
WING Fix oo exite chute 
P. Jack (S) operating N 
R. Longeron 
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A hatch in the floor can 
be opened so that a por- 
tion of the door protrudes 
below the line of the 
fuselage, affording an area 
of calm air through which 
a man can fall without 
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Four Wright Duplex Cyclone engines of 2000 hp. each are equipped 


with Hamilton Standard hydromatic metal propellers. 
the Army’s 82-ton B-19 bomber, built by Douglas, at a speed in 
excess of 200 m.p.h. For the Navy’s 70-ton patrol bomber XPB2M-1 
of Glenn Martin design, also powered by four Wright 2000 hp. en- 
gines, special wood blades have been developed for the propellers. 
Glenn Martin has another “flying battleship” in design weighing 125 
tons and its propeller problems likely will require even greater in- 


vestigation. 


INCE THE introduction of variable-pitch propel- 
lers, and largely as a result of the constant in- 
crease in the power output of aircraft engines, 

new difficulties have arisen in propeller design. With 
the advent of the variable-pitch type in combination 
with metal blades, weight became a problem of more 
concern4 It has even been widely held that the ultimate 
practical size of the individual aircraft powerplant will 
be limited by the ability to provide a propeller to 
absorb its power\This view is based on a dimensional 
analysis which shows that, assuming constant air 
speed, constant tip speed, constant height, constant 
pitch, constant “solidity” and constant ratio of thick- 
ness to cord, propeller weight per horsepower absorbed 
varies as the square root of the maximum power the 
propeller will have to take care of. In other words, 
instead of the weight of the propeller per horsepower 
remaining constant regardless of the size of the in- 
stallation, it increases as the size goes up. But are 


the assumptions on which this conclusion is based 
valid? 
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K. B. Gilmore and A. V. 
Cleaver, of the Airscrew Divi- 
sion of De Havilland Aircraft 
Co., in a recent issue of Aero- 
nautical Engineering, hold they 
are not and present facts and 
figures purporting to show that 
the prospects of providing suit- 
able propellers for engines of 
much larger power than are 
now being turned out are not 
nearly as gloomy as the above 
theoretical relationship between 
maximum engine power and 
specific propeller weight would lead one to infer. 
\Practical application of this research has resulted 
in two De Havilland developments—an all-metal four- 
blade propeller for aircraft engines of 2000 hp. or 
more and a counter-rotating double three-blade pro- 
peller to absorb greater powers.) Both are constant- 
speed propellers with full feathering action. The 
four-blade propeller has a maximum diameter of 16 
ft. and other sizes are being designed to cover the 
range of higher power output. Another De Havilland 
three-blade propeller for fighter planes, designed to 
absorb 2000 hp., is claimed to have the lightest specific 
weight of any propeller in the world. Its total weight 
gives a rating of 0.22 lb. per hp. 

These authors object to the assumption of a constant 
air speed, saying that engines of larger power are gen- 
erally associated with aircraft of higher flying speed. 
For instance, if we have a 500 hp. propeller on a 250 
m.p.h. plane, and the problem of a 1000 hp. propeller 
arises, the weight it would have if designed for a 
300 m.p.h. plane would be of greater interest than the 
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weight of a 250 m.p.h. plane. Tip speeds also should 
not be considered constant. In fact, the high-powered 
propeller would be deliberately designed for a higher 
tip speed, in order to keep down its diameter and 
weight, even though this would involve sacrifices with 
respect to efficiency and noise. Propeller diameters, 
moreover, would not be increased as the square root 
of engine power, but less rapidly, and this means that 
the pitch does not remain the same. 
~\ As a matter of fact, in practice propeller diameters 
generally are determined by considerations of ground, 
fuselage- or water-clearance, rather than by aero- 
dynamic efficiency considerations. . Moderate devia- 
tions from the theoretically optimum propeller diam- 
eter are permissible because the propeller efficiency is 
not seriously affected, unless the relation “air- 
speed/ (propeller diameter 
x r.p.m.)” is above about 
2.5. For high-powered 
planes, propeller diam- 


The photograph at right 
shows one of the latest pro- 
peller developments in Brit- 
tain. It is the Rotel 
constant-speed counter-ro- 
tating propeller of two 
three-blade units for high 
output aircraft engines. 
The units rotate in op- 
posite directions. Among its 
advantages are better per- 
formance, improved han- 
dling, during acrobatics and 
elimination of torque _ re- 
action. 
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De Havilland engineers question va- 
lidity of assumptions with respect to 
constants in dimensional analysis when 
applied in calculations involving horse- 
powers of over two thousand. 


Propeller Weight Limit 
Airerait Engine Size? 


eters of from 5 to 10 per cent below the optimum are 
quite common. 

If propeller diameters were always made propor- 
tional to the square root of the horsepower to be ab- 
sorbed, then the so-called disk loading, that is the 
horsepower divided by the square of the diameter, 
would be constant. In practice, however, this ratio is 
far from being constant, and the authors prepared a 
chart on which were plotted the disk loadings in take- 
off horsepowers divided by the square of the propeller 
diameter in feet against the take-off horsepower, for 
high-speed aircraft such as fighters, racers and 
bombers. While there is a considerable scattering of 
points, a median line drawn through them indicates 
that the average disk loading is about 6 hp. per sq. ft. 
for 500 hp., 10 hp. per sq. ft. for 1500 hp. and 11.5 hp. 
per sq. ft. for 3000 hp. 
The chart was based on 
installations made or con- 
sidered by De Havilland 
Air Screws, and it is 
worth noting that there 
are two plots on the 3000 
hp. line. (The authors give 
it as their opinion that 
as a rule the propellers of 
500 hp. have excessive 
diameters, those of 1000 
hp. are just about right, 
while those of 2000 hp. 
are definitely too small.y | 

It is also contended 
the assumption that the 
weight of a propeller 
(Turn to page 70, please) 
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Bendin 


Part Two 


Part One appeared in the Oc- 
tober 15, 1941, issue of 
AUTOMOTIVE INDUSTRIES. 


Conclusions and Application of Results 


In reducing the results of this investigation to a 
formula that can be applied with a fair degree of 
accuracy to any five-cylinder radial engine of reason- 
ably conventional design, an expression was derived 
by methods similar to those used by Professor Taylor 
for a nine-cylinder radial engine. It should be pointed 
out, however, that this analysis applies only to the 
usual type of radial engine in which the angle between 
the master-rod axis and the link radius is equal to the 
angle between cylinders. 

Since the maximum resulting turning moment is 
due mainly to the firing of cylinder No. 4, occurring 
shortly after top dead center, when the gas pressure 
is about maximum and the angle between the link-rod 
and its cylinder axis is relatively small, the force in 
the link-red producing this turning moment in the 
master-rod may be assumed to be proportional to the 
maximum gas pressure, and to the piston area or 
square of the cylinder bore. The moment, therefore, 
may be taken as being proportional to this force and 
the effective lever arm. 

Within reasonabie limits, the effective lever arm 
about the crankpin of a link-rod near its top center 
position is given by Professor Taylor as being pro- 
portional to Rr/(L-r), where 


L = length of master-rod between centers 

R = crank radius 

yr == average distance of link-pin axes from the 
crankpin axis. 


The values of this expression for engines Nos. 1, 2, 
and 3 are 0.592, 0.702, and 0.820, respec- 
tively, and for the R-540-E it is 0.664. 
In order to test this relation for a five- 
cylinder engine, the lever arms in engines 
Nos. 2 and 3 were determined from the 
lever arms in engine No. 1, using the 
above values, and compared to the actual 
lever arms computed for these two en- 
gines by the method outlined in this 
paper. The comparison was made at 9- 
deg. crank intervals for all link-rod cy!- 
inders during one complete revolution of 
the crank, and the agreement was ex- 
cellent, the maximum error being 11/3 
per cent, while the average error in any 
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¢ Moments 


in the Master Rods of 
Radial Airecratt Engines 


Engine No. 2 6300 
Engine No. 3 7440 4810 
Wright R-540-E 7950 600 -5135 








one cylinder was less than one-half of one per cent. 
Similarly, values of the lever arms in the R-540-E were 
computed from those in engine No. 1 and compared to 
the actual values. Again the agreement was very good. 

Taking the Ken-Royce engine, engine No. 1, as the 
basis of comparison, the maximum turning moment 
about the crankpin due to the gas forces in a similar 
five-cylinder radial engine may then be approximated 
by the following formula: 


atte) 
~ \ 0.592 18.1 510 Ler j 
= ( b’Rrp ) 
= 6973 § —_——_ (6) 
L-r 


M = maximum turning moment, lb.-in. 
cylinder bore, in. 


j 


~ 





o~ 
I| 


p = maximum gas pressure, lb. per sq. in. gage. 


A similar expression for the maximum negative 


moment, which may be useful in figuring stress ranges, 
is 





M’ = —0.638 (>) ( 
L-r 
where M’ is the maximum negative moment, lb-in. 
The values of the maximum moments in engines 
Nos. 2 and 3, and in the R-540-E determined from 
Equations (6) and (7), and the actual moments cal- 
culated by the method previously outlined are given 
in Table 4 for comparison. It will be noted that the 
agreement is very good, except in the case of the 
R-540-E; where the error is slightly over 4 per cent. 
However, this is probably sufficiently close for prac- 


TABLE 4 
Comparison of Maximum Positive and Negative 
Turning Moments With Values Given 

By Equations 6 and 7 


Maximum Positive Moment Maximum Negative Mcment 
Actual Equation 6 Actual Equation 7 
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tical purposes. If the R-540-E be taken 
as the basis of comparison, the constants 
in Equations (6) and (7) become 1.017 
and 0.657, respectively. A more recent 
analysis was made by Lawrence Hem, a 
graduate student at New York Uni- 
versity, on his own five-cylinder design 
having the following characteristics: 


Crank Angle Crank Angle Gas Force 
Cyl. from Cyl. 1 for Gas 
0. e 


TABLE 2A 


Caleulations For Engine No. I. Turning Moments 
Part of Tables Showing Values For Cylinders 2 and 5 


Gas Force Turning 
Cos d, Along Link Lever Arm Moment 
Rod, Lbs. Ins. Lb.-In. 


Along Cyl. 


Pressure Axis, Lbs. 





Bore, 5.63 in.; stroke, 5.75 in.; length 
of master-rod, 11.5 in.; and average link- 
pin radius, 2.22 in. This gave values of 
1.01 and 0.687, suggesting that we might 
use the approximate average values of 
1.00 and 0.66. The final equations are, 
therefore, given as 


beRr 
oo 1.00 ( = ? ) (6a) 


aT 


bRrp 
M’ = -—0.66 (—) (7a) 


-T 








The values of the constant in Equation 

(6a) for the maximum positive turning 

moment in seven- and nine-cylinder radial engines are 
given in reference (2) as 1.23 and 1.14, respectively, 
and are included here merely for completeness. No 
values of the constant were given for the maximum 
negative moment in seven- and nine-cylinder engines. 

Another investigation by Jesse Markowitz, a grad- 
uate student at New York University, on a seven- 
cylinder design having the following characteristics: 
Bore, 5 in.; stroke, 5.5 in.; length of master-rod, 11 
in.; and average link-pin radius, 2.23 in., gave values 
of 1.19 and 0.623 for the constants in Equations (6a) 
and (7a). The value of 1.19 is a fair check on the 
value of 1.23 given above. 

Comparing the percentage increase in the calculated 
turning moments in Table 2, for engines Nos. 1, 2, 
and 3, it will be observed that increasing the average 
length of the link radius by 4 in., or 13.5 per cent, 
increases the maximum resultant moment 18.7 per 
cent; and that increasing it by % in., or 27 per cent, 
increases the maximum moment 40.1 per cent. This 
increase in the turning moment is due not only to the 
lengthening of the link radius, but also to the decrease 
in the length of the link-rods in each case. This in- 
creases the angularity of the link-rods and causes the 
turning moment to be larger than if the same length 
of link-rods had been used throughout. However, 
these figures merely emphasize the well-known fact 
that the link-pin axes should be as close to the crank- 
pin as possible in order to reduce the value of the 
turning moment in the master-rod. 

For those who wish to make a more complete in- 
vestigation of the gas-load moments than given by 
Equations (6a) and (7a), it is believed that the 
mathematical analysis presented in this paper, to- 
gether with its simplifications, offers an accurate and 
relatively easy method of determining the turning 
moments produced in the master-rod by the gas forces 
in the link-rod cylinders. Although the present study 
has been made on five-cylinder engines, similar an- 
alyses may be made on seven and nine cylinders in a 
row, and the method is, therefore, applicable to pres- 
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432 5675 i 5690 563 3210 
445 6600 i 6600 4% 3280 
450 7230 \ 7230 A416 3010 
459 6500 x 6510 -323 2110 
468 5180 \ 5210 .2235 1165 
477 4990 i 4140 116 


2325 . 2340 
5675 997. 5690 
5675 \ 5690 
6600 y 6650 
7230 5 7325 
6500 5 6630 
5180 97 5325 
4090 J 4230 


2325 . 2325 
5690 


ent-day two-row engines of fourteen and eighteen 
cylinders. 
Appendix 

in Tables 1A and 2A are shown calculations for 
cylinders Nos. 2 and 5, engine No. 1. Table 1A shows 
values of sin ¢: given by equation (4a), and the values 
of y and the lever arms indicated by equation (5). 
Having found the values of sin ¢:, the corresponding 
values of cos ¢: and ¢g; were read directly from a table 
of trigonometric functions, the values of the angle ¢: 
being read to the nearest minute of arc. 

The first thirteen columns apply directly to cylinder 
No. 2, while the last column on the right gives the 
values of the crank angle @ to be used with cylinder 
No. 5. It will be observed that, due to the repeating 
nature of the sine, the values in most of the columns 
repeat themselves every 180 deg. with the algebraic 
sign reversed. This greatly simplifies the work and 
makes unnecessary the entire filling in of all the col- 
umns, which are shown filled in here merely for com- 
pleteness and descriptive purposes. 

Due to the mirror similarity between both sides of 
the engine the values for cylinder No. 5 may be found 
directly from those for cylinder No. 2 by taking the 
crank angles backwards and reversing the algebraic 
sign. This may be done by numbering the crank 
angles up from the bottom of the page, with zero at 
the bottom and 360 at the top, reading values for cylin- 
der No. 5 opposite the values of crank angle @ in this 
column, and reversing the sign. A little study of 
Table 1A will show that the values of sin ¢,, cos ¢,, y, 
the lever arm, etc., for cylinder No. 5 may be read 
directly from those for cylinder No. 2 by putting the 
value of zero degrees crank angle for cylinder No. 5 
opposite the values for cylinder No. 2 corresponding 
to a crank angle of 180 deg., and numbering up for 
the succeeding values of @ for cylinder No. 5. In this 
case the algebraic sign takes care of itself, and it will 
be observed that values for cylinder No. 5 when @ is 
9 deg. are the same both in amount and algebraic sign 

(Turn to page 45, please) 
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Gas Turbines 


Several weeks ago while lecturing at 
one of our colleges, someone asked 
about gas turbines. The turbine on a 
turbo-superchargar is not a true self 
contained gas turbine as the primary 
engine acts as a compressor and com- 
bustion chamber, but true gas turbines 
exist and are beginning to be an im- 
portant factor in certain industries. I 
saw a large Swiss Brown-Bovieri in- 
stallation running on oil refinery waste 
gas and doing a fine job. We certainly 
will hear more of true gas turbines 
after the war. 


Swiss Propeller 


And speaking of Switzerland, we 
have just received a full description of 
a new Swiss full controllable pitch 
propeller, which is oil actuated. Like 
most Continental designs, it provides 
normal pitch positions and governor 
control and, in addition, feathering 
and full reverse. The propeller shaft 
is hollow permitting a cannon to fire 
through it. The manufacture is well 
planned and seems to be a production 
job. Swiss designs are always interest- 
ing as the Swiss are a most ingenious 
people, so any Swiss product is worthy 
of study. 


Painting of Planes 


This war is a war in which details 
count. The last war saw the beginning 
of camouflaged airplanes. The Allies 
generally camouflaged the underside of 
the wings with a color which would 
blend with the sky and a ground-blend- 
ing color or camouflage design on the 
tops. The Germans had a still simpler 
scheme. They simply printed the cam- 
ouflage on the cloth used to cover the 
wings and then gave it two or three 
coats of dope. Today we notice that 
high altitude fighters are painted in 
colors which blend into the sky and 
bombers in ground colors. The bomber 
lookout looks toward the sky and sees 
nothing and the fighter higher up 
looks toward the ground and sees noth- 
ing—if the camouflage is successful. 


Fire Extinguishers 


The average American light plane is 
a marvel of ingenuity and probably the 
best flying light plane ever produced in 
the world. However, foreigners have 
studied fire prevention better than we 
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and even the smallest Continental pri- 
vate planes were fitted with a fire ex- 
tinguishing system of the carbon di- 
oxide gas or a foam type, completely 
installed with nozzles at critical points, 
which were controlled by fusible links. 


Silver Bea tings 


Silver type bearings were used by 
one large American manufacturer for 
quite a long time before the war and 
in engines delivered to Europe in the 
almost forgotten “cash and carry” era. 
Even then they were not new, as they 
and gold were used by Anzani in ex- 
perimental engines almost 20 years ago 
as was an alloy of aluminum and silver. 
Potez regularly fitted extruded duralu- 
min bearings running on _ nitrided 
shafts in hundreds of engines used in 
French training planes and Rolls-Royce 
used aluminum-tin alloys in many en- 
gines. 


Rron3zes 


Bearing manufacturers are trying to 
reduce the number of formulas for 
bearing bronzes to a minimum and to 
use those which permit remelting of 
scrap bearings with a minimum loss of 
quality. This is logical and industry 
should get together and adopt a few 
standard bronzes to replace the num- 
berless formulas now employed. The 
S.A.E. made a splendid job of stand- 
ardizing steels and could do the same 
thing here. I have often wondered why 
all trains and many other heavy ma- 
chines are not mounted on ball or roller 
bearings. It would save power and re- 
lease much copper for other uses where 
substitution causes hardship rather 
than a real gain in efficiency. 


Gun Rarrels 


In the last war the life of machine 
gun and automatic cannon barrels was 
very short. Now the inside of the bore 
can be hardened by induction heat on 
the principle of the Tocco crankshaft 
hardening process and the life of the 
barrels increased many times. 

This electric induction heat surface 
hardening is the outgrowth of a flame 
hardening process used for some years 
in Europe and which has many inter- 
esting uses in the national defense. 
The manufacture of the large tank 
track driving sprockets by machining 
and then carburizing would be com- 
plicated and costly so the most modern 


method is to take a sheet of steel and 
cut out the entire sprocket with a 
torch, smooth it in a machine and then 
flame harden the wearing surface. The 
cost is cut to a fraction of that of the 
machined sprocket and there is no dis- 
tortion. Flame hardening is supple- 
menting induction hardening on many 
aircraft parts. 


Oil Starters 


Among the devices operated by the 
very high pressure oil control systems, 
which were described in a former issue 
of AUTOMOTIVE INDUSTRIES, is a French 
airplane engine starter which is most 
effective. It has two opposed pistons 
driven by oil under pressure and re- 
turned into position by a spring. Each 
piston drives a rack which meshes in 
a pinion turning the crankshaft through 
an over-running clutch. At the touch 
of a button, oil under a pressure of 
4000 psi drives the pistons, which turn 
the heaviest airplane or diesel engine 
six to twelve rapid turns. The device 
is very light. 


fluxiliary Engines 

Large modern aircraft use electric 
current in so many places that they 
are fitted with separate generating 
plants. One of the first auxiliary en- 
gines of this sort was an Anzani rated 
at 2-3 hp., but which could give 4 hp. 
at sea level and which weighed but 22 
lb. complete. 

The use of military aircraft at high 
altitudes makes the supercharging of 
these auxiliary engines almost obliga- 
tory unless excessively large engines 
are used and it has always been a 
source of wonder to me why exhaust 
driven turbines fed by the main en- 
gines have not been employed in in- 
stallations where turbo-superchargers 
are not used. Where weight and fuel 
consumption are factors of great im- 
portance it would seem that the power 
now thrown away as noise could be 
harnessed to do something useful. 


Powdered Metal 


The technique of making parts from 
powdered metal has reached an amaz- 
ing state of perfection. At the recent 
metals show in Philadelphia were 
shown parts made from powdered steel 
having the strength of forgings and 
other parts made of powdered steel 
and porous enough to hold more than 
15 per cent of their volume in oil, but 
which had hardened surfaces. 


Cast Parts 


A startling advance in the rapid 
manufacture of aircraft engines is be- 
ing launched at the Ford plant in the 
new liquid cooled engine. The cast 
crankshaft found so successful in Ford 
cars is being included in the new en- 
gine as are many typical Ford prac- 
tices which seem very radical to the 
aviation engineer of the old school. It 
may be the dawning of a new era. 
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Fybr-Tech Replaces 
Sheet Metal in Aircraft 

YBR-TECH, a recent development of Technical Ply- 

woods, ot Chicago, is a new material which is find- 
ing increasing use in the aircraft industry for replac- 
ing sheet metal. Fybr-Tech consists of ‘vulcanized 
fibre resin-bonded to either one or both faces of a ply- 
wood core and it is being either used or tested for 
such applications as leading edges, fuselages, interior 
partitions, instrument panels and in one case the en- 
tire front assembly of a trainer plane. The chief ad- 
vantage of Fybr-Tech is that it is extremely easy to 
work. It may be sawn, die-cut, punched, drilled and 
bent to a radius of as little as ™% in. It comes ready 
sanded and will take a paint or dope finish. 


Removing Stains from 
Brass Cartridge Cases 
i} N THE manufacture of brass cartridge cases, stains 
of red cuprous oxide and black cupric oxide fre- 
quently are left on the surface after heat treating 
operations and their removal has been most difficult 
and sometimes impossible by the usual acid pickling 
methods. By using a pickling solution containing 
ferric sulphate in addition to the acid, stains are re- 
moved during the pickling operations, according to 
J.J. Healy, Jr., development director of the Merrimac 
Division of the Monsanto Chemical Co. In addition, 
the final finish is improved and the finish after the 
pickling operation is more satisfactory for the next 
draw. To assure complete elimination of the stains, 
ferric sulphate should be used in each pickling opera- 
tion, starting with the first anneal. 


New Dow Tubing Made 
of Plastic Material 

S AN alternate for tubing made of copper or other 

metals affected by Government allocation, Dow 

Chemical Co. of Midland, Mich., has placed on the mar- 
ket a flexible, semi-transparent tubing of thermoplastic 
Saran, which possesses unusual toughness and is re- 
sistant to moisture, solvents, acids and alkalies. It 
may be used for short periods of time at temperatures 
of 250-275 deg. Fahr., although its strength and re- 
sistance are somewhat reduced at these elevated tem- 
peratures. 

Available in sizes 14 in. to 5/16 in. outside diameter 
with wall thicknesses varying from .030 in. to .062 in., 
this tubing may be joined by Parker standard tube 
couplings and S.A.E. or other flare type fittings. 
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Mueller Brass Co., Port Hurén, 
Mich., is developing fittings for 
Saran tubing which permit the 
construction of a tubing system 
in which contact between such 
fittings and the material con- 
veyed is entirely eliminated. 
Saran tubing joined with “B” 
0 Yd Parker standard tube couplings 
withstood a pressure of 1500 psi 
without rupturing or leaking. In 
a fatigue test Saran was flexed through an angle of 15 
deg. at the rate of 1750 times per minute for 24% mil- 
lion cycles without failure, while standard 14 in. copper 
tubing failed after about 500 cycles in the same test. 


Dykem Hi-Spot Blue 
Is Non-Drying Type 

ECENTLY introduced to the machine tool trade, 

Dykem Hi-Spot Blue has been found to be ex- 
ceptionally advantageous in the precision truing of 
many kinds of surfaces because of its non-drying 
property. When a thin coating of this paste is placed 
ona surface, the film is said to remain “wet” and 
transferable indefinitely, thus saving a scraper’s time. 
Seraping the large flat bearing surfaces on some ma- 
chines such as lathes and grinders, etc., is a tedious 
time-consuming hand operation by skilled mechanics. 
Therefore, it is an appreciable saving in labor to en- 
able these skilled men to go ahead with their scraping 
work each day without taking time out for removing 
dried bluing and then re-bluing. Dykem Hi-Spot Blue 
No. 107 is made by the Dykem Co., St. Louis, Mo. 


Synthetic Resins 
Improve Brake Lining 
— its resistance to water, oil and heat, an- 
other important advantage claimed for brake 
lining bonded with synthetic resin is its better “non- 
fading’ characteristics. Fading is said to be reduced 
effectively due to the slight softening of the resin at 
high heat, which results in a somewhat higher fric- 
tion coefficient, rather than producing a hard and 
glazed surface. Both extruded and hot-molded types 
of brake linings are made by using synthetic resins 
specially developed for this purpose by Durez Plastics 
& Chemicals, Inc., North Tonawanda, N. Y. 


Zine In Defense” 
Explains Uses of Metal 

9 ACQUAINT its customers with the many applica- 

tions of zinc and its compounds in the defense 
program, the New Jersey Zinc Co. has inaugurated 
the publication, “Zinc In Defense,” which wil! explain 
uses for the metal in a series of short articles illus- 
trated with timely pictures. Among the uses pointed 
out in the October issue are for paint pigment, flux 
in ceramics to provide color and gloss, reinforcing 
agent and organic accelerator in rubber products, gal- 
vanizing sheet steel and boiler plate, and as an im- 
portant ingredient of ordnance brass, 30 per ‘tent of 
which is zine. 
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Revolutionary Changes 


A By JOSEPH GESCHELIN 

STRIKING example of the revolutionary 

changes taking place in the automotive indus- 

try due to full participation in national de- 

fense is found in the case of the Spicer Manu- 

facturing Co., Toledo, Ohio. Turning back the 

pages of time, we find that the activities of 

this company as a peace-time producer were described 

in a comprehensive article in AUTOMOTIVE INDUSTRIES, 

April 3, 1937. At that time, Spicer was producing 

truck and bus transmissions, passenger car rear axles, 

shock absorbers, universal joints, propeller shafts, etc. 
At this writing, the company has turned all of its 

resources—specialized engineering, production skills, 





have been made at Spicer 
Mfg. Co.in an all-out 
Program for Defense 


management skills, and production facilities—to the 
one major job of producing parts and assemblies for 
the Army. Among the major contributions to this pro- 
gram are the following items: 

Transmission and transfer case assemblies for half- 
trac vehicles. 

Transmissions for light tanks. 

Front and rear driving axles for 
reconnaisance cars. 

Propeller shafts and universal joints 
for own assemblies and for other sup- 
pliers. 


(Top of Page) A maze of precision grinders, 

grinding machines, lathes, drill presses, etc., 

provides the setiing for the general machine 

shop where universal joint yokes, flanges. 

spindles, spiders, and other parts are pro- 

duced for Spicer axles as well as for other 
contractors. 


(Left) This is a view of a battery of high 
speed Fellows gear shapers in the gear depart- 
ment. These machines have been supple- 
mented by a number of the big 61A Fellows 
gear shapers for handling the herringbone 
driven gear and other large gears. 
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In addition to the manufacture of 
complete units and component parts, 
Spicer also serves as a sub-contractor, 
supplying parts for other defense pro- 
ducers. 7 

Fortunately, the company is in the 
happy position of switching to defense 
products which are quite similar to 
those built for peace-time use. This 
was of utmost significance at the start, 
since it meant that the major part of 
the production equipment could be 
rapidly retooled for defense work. 
Actually only a small percentage of 
new machinery was required for the 
fabrication of the special parts needed 
on defense units. As a result of such 
deliberate planning, it was possible to 
start defense work without the usual 
delays attending the acquisition of new 
machinery; moreover, there was a 
minimum drain upon the already hard 
pressed machine tool builders. 

In essence the entire plant has been 
rearranged to facilitate the handling 
of defense work in the most eco- 





(Top of Page) Here is a close-up of the 
assembly line for front axles for the baby 
reconnaissance cars. 


(Center Above) Tank transmission housing 

being line-bored on a Rockford boring ma- 

chine. The nominal length of the casting, 
flange to flange, is 55 in. 


(Right) First operation on the sprocket hub 
is that of boring the inside on an Acme 


lathe. 
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(Above) Another view in the gear de- 
partment. In the foreground are two of 
the Red Ring gear shavers, using cir- 
cular shaving cutters. In the rear, along 
the same line, are the Michigan Tool 
rack-type gear shavers which are used 
for shaving all manner of helical gears. 


(Right) The beginning of gear produc- 
tion. Here is the battery of Baker drills 
for drilling the center hole in the forg- 
ing.. At the. right and in the rear are 
the LaPointe and Colonial broaching 
machines for spline broaching. 








Factory Routing 
of Herringbone 
Drive Gear 


OPERATION AND EQUIPMENT 
Chuck on O.D. and DRILL 219/32 hele 
for broach pilot and bump face long hub 
to remove scale 
Potter & Johnston automatic 
BROACH hole to 2.6885 dia. 
Lapoint broaching machine 
BROACH 10 spline holes 
Lapointe broaching machine 
oay Size BROACH 


a FACE, short hub and CHAMFER. Rough face and chamfer 


Press firs® Gut. Finish face on second cut to eliminate 
F runout on hub face 
aes LeBlond lathe 
Burr MILL faced end 
ay Single Splindle Leland-Gifford drill press 
Reugh and finish TURN O.D. 
20 in. Fay Automatic lathe 
Burr MILL spline hole in long hub end 
Single spindle Leland-Gifford drill press 
FACE. shoulder and turn GRIND relief 
¥ Monarch lathe 
% DRILL 4 holes 1% dia. 
Single spindle Colburn drill press 
BURR 4 holes-both sides 
Single spindle drill press 
INSPECT 
Bench 


s 


Green GRIND short hub of gear face parallel with back 


gear face 
Heald rotary grinder 
INSPECT 
Bench 
Rough SHAPE R. H. helix 
Fellows 61A gear shaper 





ee 





nomical fashion. Naturallly, in the process, they have 
acquired a number of pieces of new equipment, supple- 
menting the machinery already on hand. In this category 
are the new Gilbert boring mills, Lucas boring mill, Mich- 
igan Tool and Red Ring gear shapers, a battery of large 
Fellows gear shapers, a group of heavy-duty Baker drills, 
Colonial and American broaching machines, Fay auto- 
matics, Cincinnati and Norton grinding machines, Heald 
precision boring machines and internal grinders, and 
others. Among the new grinders is one of the latest of 
the Cincinnati 14 in. Filmatic hydraulic grinders which 
is used for finishing the long shifter rods for the tank 
transmission. 

During the change-over period, the factory manage. 
ment was treated to an excellent demonstration of the 
utility of the Bull Dog Power-Duct system which was 
installed a few years ago. This modern system of power 
distribution made it possible to switch machines from 
one location to another without disturbance and without 
the difficulties usually encountered in a major movement 
of machinery. Too, Spicer has carried on with its prac- 
tice of employing but one or two standard mixtures of 
soluble oil for serving all of the multiplicity of machine 
tools. This has simplified the problem of handling and 





Rough SHAPE L. H. helix 
Fellows 61A gear shaper 
FINISH 
SHAPE L. H. helix 
Fellows 61A gear shaper 
Finish SHAPE R. H. helix 
Fellows 61A gear shaper 
HEAT TREAT to specifications 
Standard furnace equipment 
INSPECT after heat treat 
Bench 
GRIND O. D. of gear 
10 x 48 Norton grinder 
Grind BORE 
No. ,72 Heald internal grinder 
GRIND long hub end face 
Heald rotary grinder 
GRIND opposite hub 
Heald internal grinde) 
Handle and WASH 
International washer 
INSPECT 


3ench 








~ 
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Factory Routing of Final Drive Shaft 


OPERATION AND EQUIPMENT 


MILL to length 
Cincinnati Duplex milling machine 
CENTER both ends 
Sundstrand centering machine 
Finish TURN diameter and CHAMFER 
Lo-Swing lathe 
Finish TURN thread diameter and CHAMFER undercuts 
Lo-Swing lathe 
Green GRIND 
Norton grinder 
DRILL 1% dia. hole in one spindie and remainder from 
oppostte end in second spindle 
Pratt & Whitney gun drill 
DRILL 1% dia. hole and recenter 
Whitcomb lathe 
DRILL 1% dia. hole from opposite end and recenter 
Whitcomb lathe 
DRILL 9/32 dia. and CHAMFER 2 holes 
Henry Wright drill press 
Green GRIND 
Norton grinder 
INSPECT 
Bench 
' HOB large spline to grind 
3arber-Colman ‘‘A”’ hobbing machine 
HOB small spline, finish cut 
Barber-Colman ‘‘A’’ hobbing machine 
WASH 
Washer 
CHAMFER spline 
Brown & Sharpe milling machine 
STAMP 
Wire BRUSH 
WASH 
Washer 
INSPECT 
HEAT TREAT to specifications 
Hevi-Duty furnace 


, 








One of the face-milling operations on the 
tank transmission housing, performed on 
the Cincinnati-Gilbert boring mill. The ro- 
tary table facilitates the indexing of the 
work from one location to another. 


storing and distribution of cutting fluids, 

has made it possible to provide a sure con- 

trol of this vital activity. It may be ob- 

served in this connection that the only departures 
permitted from standard practice are the use of E-P 
cutting fluids of the sulfurized type for a few heavy 
broaching operations, and the use of a stronger mix- 
ture of the soluble oil on certain heavy cutting op- 
erations. 

Needless to say, many new problems of shop man- 
agement and metal cutting procedures were introduced 
by the special nature of some of the parts required 
for military units. Easily one of the most striking of 
these was the machining of the huge case for the tank 
transmission. It measures about 55 in. from flange to 
flange. 

Another of the knotty production problems was that 
of machining the steel sprockets for the tank trans- 
mission. These are tough steel castings presenting a 
series of intermittent cuts, yet requiring close toler- 
ances on the important dimensions. They are now get- 
ting production in a small department fitted with four 
lathes and a battery of drill presses. 
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INSPECT 
Bench 
CLEAN centers 
Sanedy-Otto drill press 
STRAIGHTEN 
Oil-Gear press 
GRIND OD small spline 
10 x 30 Norton grinder 
GRIND OD length and TAPER 1% in. length 
10x 30 Norton grinder 
GRIND diameter and length, and BLEND in % radius 
10x 30 Norton grinder 
GRIND OD spline dia. full length of spline 
10 x 30 Norton grinder 
GRIND OD bearing and bump shoulder 
10 x 30 Norton grinder 
GRIND 10 splines large end 
Fitchburg Universal grinding machine 
GRIND threads 
Jones & Lamson thread grinde: 
Handle and WASH 
International washer 
INSPECT 
Bench 
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The operations on the hub sprocket start with a 
set-up on a No. 3 Acme turret lathe in which the part 
is chucked on the closed end. The hole is bored, then 
the inside face of the hub is faced and chamfered. 
Next the hub is mounted on an arbor in a Putnam 
lathe and roughed on both sides of the flanges at both 
ends. For the third operation, the hub is moved to 
an American lathe, again mounted on an arbor for 
finishing the previously rough-turned flange faces. 
Finally the outside diameter is rough and finish-turned 
while mounted on an arbor in a Lodge & Shipley lathe. 

The final operations include the following: 

Drilling eight holes in the hub on a Baker drill press. 

Spot facing eight holes. 

Drilling 14 holes in both ends on a Foote-Burt drill 
press fitted with a 14-spindle Buhr head. 

Reaming eight holes in the hub on a Baker drill 
press. 

Tapping 14 holes in both ends, using a Procunier 
tapping head. 
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Splines for various shafts for the tank 
transmission and the half-trac gear boxes 
are bobbed on the Barber-Colman hobbers. 








Factory Routing of 
Flange Shaft 


OPERATION AND EQUIPMENT 
MILL to length stem end only 
Cincinnati Duplex mill 
CENTER both ends 
Sundstrand centering machine 
Rough TURN head end, FACE head end to length 
Fay lathe 
Rough TURN stem end 
Fay lathe 
Finish TURN stem, CHAMFER and undercut 
Fay lathe 
Finish TURN head, also finish FACE undercut and 
chamfer 
Fay lathe 
GRIND diameter for locating for drilling body 
and tapped holes in flange 
Norton grinder 
Green GRIND 
Norton grinder 
DRILL 8 holes 
No. 25 Cincinnati-Bickford drill 
DRILL 1% dia. body hole 
Gisholt lathe 
RECENTER stem end 
Monarch lathe 
ORILL 7/32 dia. and CHAMFER 2 holes 
Henry Wright drill press 
Rough and finish TAP 8 holes 
No. 25 Cincinnati-Bickford drill 
WASH 
Washing equipment 
INSPECT 
Bench 
HOB spline 
Barber-Colman ‘‘A’’ hobbing machine 
WASH 
Washer 
STAMP 
Wire BRUSH 
WASH : *' 
Washer 3. 


holes 





OPERATION AND EQUIPMENT 


INSPECT 
HEAT TREAT to specifications 
Standard furnace equipment 
INSPECT after heat treat 
Bench 
Rockwell hardness tester 
GRIND OD of pilot on flange end 
10x 30 Norton grinder 
GRIND OD bearing and bump shoulder 
Landis grinder 
GRIND OD back of flange for oil seal 
GRIND OD of spline 
Landis grinder 
GRIND taper on shank to blend in both bearing and OD 
spline diameters 
Landis grinder 
GRIND splines 
“Bath” Fitchburg-Universal grinding machine 
GRIND threads 
Jones & Lamson thread grinder 
Handle and WASH 
International washer 
INSPECT 


3ench 








a 

Although the sequence of operations on the tank 
transmission case appears rather simple, actually it 
requires many individual operations on each of the 
machines noted on the routing. The case is so large, 
involves so many costly operations, that the first step 
is a thorough checking of the rough casting designed 
to make sure that it will clean up properly. This is 
done in a “targeting” fixture provided with a multi- 
plicity of gages. Here the inspector checks some 36 
cored openings to verify their correct positioning, then 
establishes a series of four gage marks which deter- 
mine the depth of cut for the 50 or more machining 
operations. The first major operation in the machine 
shop is the drilling, spot-facing, and reaming of three 
locating holes on a Cincinnati Bickford radial. The 
casting is located in the fixture with reference to the 
punch marks established in the “targeting” fixture, 
the locating holes being used as the basic locators for 
all succeeding operations. 

It is of interest to note (see illustrations) that the 
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boring mills and radial drills are fitted with special 
indexing fixtures or angle fixtures, to facilitate the 
proper location of holes in the first instance, and to 
permit of the proper contouring of flanges in the case 
of set-ups using angle plates. 

It may be mentioned at this point that the rough 
casting has eight cast iron inserts, semi-finished be- 
fore being cast-in, and located in places where major 
bores and bearings are required. After machining, the 
bearing races are shrunk-in in various bores. For this 
operation, the entire housing is immersed in a hot 
water bath, then the races are pressed in and held in 
place with special quench plugs developed by Spicer. 
The quench plugs remain in place until the casting 
cools down to normal room temperature. 

After the transmissions have been completely as- 
sembled each unit is mounted in a special dynamometer 
stand and run-in for three hours, holding the circu- 
lating oil temperature at 240 deg. Fahr. 

Gear manufacture is planned according to the most 
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(Right Top) Track sprocket drive supports are 

machined in this department. In the fore- 

ground is the familiar Bullard V-T-L, boring 
and facing the housing. 


(Right below) Milling Half-trac transfer cases 
on a Milwaukee vertical mill. 


modern methods known to the art. In 
general, the forged gear blanks are, first, 
drilled in a _ battery of Baker drill 
presses, then the bore is splined in two 
operations on vertical broaching ma- 
chines. This is followed by turning of 
the O.D. in preparation for gear cutting. 
Gear teeth are cut on G & E and Fellows 
machines, splines are hobbed on Barber- 
Colman hobbing machines. After the 
teeth have been finish-cut, they are 
shaved on Michigan shavers or Red 
Ring shavers, the latter using a circular 
cutter. Usually the Michigan shaver is 
used on the helical gears while the Red 
Ring machine is used for shaving shaft 
gears and spur gears. 

Perhaps the largest of the gears pro- 
duced here is the herringbone driven 
gear for the tank transmission. The 
sequence of operations is shown on the 
routing. The gear has an O.D. of 
10.937/10.935 in., with 53 teeth, stag- 
gered in relation to the sections of the 
herringbone. The hub has ten splines 


(Turn to page 65, please) 








Factory Routing 
of Tank 


Transmission Case 


OPERATION AND EQUIPMENT 
Inspect rough casting 
DRILL, SPOTFACE and REAM 3 locating holes 
Cincinnati-Bickford radial drill 
Rough and finish MILL input and output ends 
Gilbert boring machine 
DRILL and TAP 2 holes, and MILL output ends 
MILL large cover face 
rilbert boring mill 


DRILL 4 holes for bearing cap stud and drill 18 holes for 


cover 
No. 33 Apex drill 

ASSEMBLE 4 studs and assemble 2 bearing caps 
No. 33 Apex drill 


Rough REAM oil seal holes and rough BORE output bear- 


ing bores 
Rockford horizontal boring machine 
Semi-rough REAM for input cover 
Special boring and facing machine 
wee As 
Finish REAM ~ 
Special boring and facing machine 


- - 





OPERATION AND EQUIPMENT 


DRILL and TAP 31 holes 
Cincinnati-Bickford radial drill 
DRILL 29 holes on final drive bracket face—right hand side 
Cincinnati-Bickford radial drill 
MILL radius on both right and left hand sides of output end 
Brown & Sharpe mill 
ASSEMBLE trunnion plates on both final output ends 
Hammond radial drill 
Rough and finish BORE diameter 
Arbor press 
FACE pinion bearing face, BORE input Lucas boring mill 
BORE diameter 
Gilbert boring machine 
Rough and finish BORE 
Profile MILL face for oil pump 
Keller machine 
DRILL 10 holes’ and TAP 9 holes 
Cincinnati+Bickford radial drill 
ASSEMBLE 2 bushings * 
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Truck is shown in position for testing. The tunnel will 
accommodate all types of commercial and military 
vehicles from small tractors to huge 40-passenger 
buses. Entrance is at the rear where vanes pivot on 
trunnions to admit vehicle to the test section, which 
is well illuminated by flush-type lights in the walls 
and ceiling. Cables at the front and rear hold a 


vehicle in position 


Mi By A. B. ARNOLD* 
AN’S MEANS for getting about, or moving his 


goods, from one place to another have ranged from 
various beasts of burden to the modern motor vehicle, 
but all, without exception, have been road-tested to 
see that they would perform according to expectations. 
When the “David Harums” of the past put a horse 
through his paces and ran him briskly for five minutes 
to see if he had heaves, they were road-testing just as 
surely as the modern motor vehicle engineer with his 
car loaded down with instruments. The difference lies 
in the greater complication of the car or truck, and the 
greater accuracy required in the results. 
Road-testing has always, been the final step in 
determining the adequacy of a vehicle’s cooling system. 
No amount of laboratory data on the components of 
a cooling system can definitely determine the results 
which will be attained with the complete vehicle under 
road conditions. When it is realized that the radiator 
of an average passenger car must dissipate somewhat 
more heat during each hour of operation, than is de- 
livered by the entire heating system of a moderate 
sized home, we can understand the necessity for 
accurate test results ... and road-testing, even under 
the best of conditions is subject to very definite limita- 
tions. Wind and weather conditions vary from one 
hour to the next, so that the test engineer is never sure. 


* Assistant Chief Engineer, Modine Mfg. Co., Racine, Wis. 


Entire operation of the tunnel is controlled 
from this panel. The operator is protected 
by panels of 1-in. tempered glass 

1—Dynamometer Temperature 
2—Dynamometer R.P.M. 

3—Dynamometer Load Control 

4—Air Speed M.P.H. 

5—Propeller or Air Speed Control ' 
6—Resistance Thermometer 6 Stations 100° -250° 
7—Resistance Thermometer 4 Stations 0-150° 
8—Lights 

9—Dynamometer Field Excitation 
10—Emergency Stop 

11—Eddy Current Clutch 

12—Fresh Air Control 

13—Heating Coil Control 

14—Exhaust Air Control 

15—Ignition 

16—E mergency 

17—Throttle 

18—Thermo Couple Selector Switch 
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for example, that the 3 per cent difference he found 
after changing fans was not caused by a shift in 
the wind. 

Instruments which are sufficiently rugged to with- 
stand the jolts and general rough treatment encoun- 
tered in road-testing are not as accurate as might be 
desired. There is also the impossibility, even on the 
most extensive proving ground, of providing tracks of 
sufficient length and various gradients to permit test- 
ing under all conditions of speed and load. For ex- 
ample, a radiator test on a passenger car requires 
driving at 75 m.p.h. without so much as easing off the 
accelerator for approximately 15 miles before all cool- 
ing system temperatures will be stabilized. This run, 
of course, has to be repeated in the opposite direction 
to compensate for wind conditions, and the engineer 
is fortunate if the direction or velocity of the wind 
does not change. Tests cannot be run in the rain or 
even on a wet track, and obviously it is necessary to 
take the temperature as it happens to come. For these 
reasons the Modine Manufacturing Company decided 
to build a wind tunnel where radiator tests could be 
conducted with scientific accuracy and under any de- 
sired conditions. 

The dream of all road-test engineers has been a 
road of infinite length, perfectly straight and devoid 
of traffic, which cou'd be adjusted to any gradient, 





and on which wind and temperatures were under his 
persona! control. These conditions are almost per- 
fectly realized in the new Modine Wind Tunnel, the 
largest and most modern of its kind in the country. 

As indicated by the diagram, the tunnel is a closed 
circuit in which the vehicle is mounted and completely 
enveloped, top, bottom and sides, in the stream of mov- 
ing air. This condition is believed to be absolutely 
necessary for present-day vehicles with radiators 
buried in the body or even mounted at sides or rear. 
In some cases the aspirating effect of the air stream 
under the car may be as important as the pressure 
on the radiator grille in causing air flow through the 
radiator. 

Air circulation in the tunnel is by means of an 
11-ft. diameter, three-blade, airplane-type metal pro- 
peller, driven by a 500-hp. 4000-volt, constant speed, 
A.C. motor with flexibility of control obtained by 
driving through an eddy current clutch. The velocity 
of the air stream can be adjusted to any speed from 
0 to 125 m.p.h. and maintained within plus or minus 
14 m.p.h. This range covers all types of vehicles from 
heavy duty trucks operating in low gear to passenger 
cars in overdrive. Tail wind conditions are obtained 
by setting the air speed at the required number of 
miles per hour below the vehicle speed. 

Ventilation provided is sufficient to maintain tunnel 


Automotive Wind Tunnel 
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Modine’s new wind tunnel is designed 

primarily for testing vehicle cooling sys- 

tems. It is housed in a modern fireproof 
building 
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temperatures within 10 deg. of outside temperatures 
when testing an average sized vehicle. Tunnel tempera- 
ture can be increased when desired by reducing ventila- 
tion and by means of auxiliary heating equipment. 
Since this tunnel was designed for testing cooling 
systems, low temperatures are not required. 

Power developed by the vehicle is taken off the drive 

























wheels on revolving steel drums or rollers—dynamically 
balanced and designed for loads up to 20,000 Ib. each. 
These drums are exactly 8.8 ft. in circumference. So 
that 10 r.p.m. of drum equals 1 m.p.h. The same in- 
strument can, therefore, be used for measuring dyna- 
mometer r.p.m. and vehicle speed in m.p.h. 

The power is absorbed by an electric dynamometer, 
which can be controlled to take the 
vehicle’s full power at any speed or 
throttle setting, or can hold the 
vehicle to any desired speed under 
wide open throttle. Dynamometer 
capacity ranges from 700 hp. at 85 
m.p.h. down through 105 hp. at 
15 m.p.h. to 0 hp. at 0 m.p.h. This 
is sufficient to take the full engine 
horsepower of any road vehicle be- 
ing built today. 

For cooling system tests, low gear 
conditions on heavy trucks are ob- 
tained by operating the engine at 
the desired speed and load in high 
gear, with air speed adjusted to 
correspond to low gear vehicle . 
speed. For example, an engine 
operating at 1000 r.p.m. at wide 














Air speeds up to 125 m.p.h. are produced 
by a Hamilton 11-ft. airplane propeller. 
Its steel shaft is 5% in. in diameter, 22 
ft. long and mounted on four Timken 
bearings. Speed of the 500 hp. motor is 
controlled by an eddy current clutch, 
which is coupled directly to the propeller 
shaft. Above the propeller is shown the 
air intake. An air discharge duct to the 
roof also is incorporated in the tunnel. 
Air temperatures can be raised up to 


135 deg. Fahr. 
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Wheel drums and pulley (below) are 
connected directly to a shaft from 
the dynamometer (right). One-inch 
tempered glass plates in the floor 
permit observation of the chassis 
while the test is in progress. Each 
wheel drum has a capacity of 20,006 
lb. Power can be obsorbed at vari- 
ous rates from 50 hp. at 10 m.p.h. 
to 700 hp. at 85 m.p.h. 


open throttle, in high gear with an air speed of 3 
m.p.h., will cool exactly the same as it would in low 
gear at the same r.p.m., throttle wide open, and a 
road speed of 3 m.p.h. This method of running low 
gear tests has the added advantage of reducing the 
torque transmitted by the drive wheels. 

The tunnel dimensions of 12 ft. 6 in. wide and 11 ft. 
high are sufficient to permit testing of any vehicle 
practical for use on the public highways. 

The test is conducted entirely at the control panel by 
the operator, who has at his fingertips all controls 
necessary for adjustment of air speed, air tempera- 
ture, and dynamometer load, as well as throttle adjust- 
ment for the vehicle under test. There is also an igni- 





tion switch which permits the operator to stop the 
engine at any time. No driver is required. Tem- 
perature measurements in the cooling system are 
taken with multiple-station resistance thermom- 
eters with an accuracy of % deg. Fahr. 
This new wind tunel has been in almost con- 
tinuous operation since it was first placed in ser- 
vice last spring. Vehicles tested range from small 
tractors through passenger cars and trucks to inter- 
urban buses and the largest military wheeled vehicles. 
Development and testing of air conditioners for pas- 
senger cars and buses has also been carried on in the 
wind tunnel. 

Experience to date has been most satisfactory and 
has shown that tests can be conducted with far more 
consistent results and also in much less time than is 
possible under even the most favorable outside test 
conditions. As an independently owned and operated 
wind tunnel, it has a special significance to the many 
manufacturers of internal combustion engines who 
have access to no comparable facilities in this country. 


Bending Moments in Master Rods 


(Continued from page 33) 

as the values for cylinder No. 2 when @ is 171 deg. 
The increment of the crank angle 6 should be chosen 
so that it will divide evenly into the angle between 
cylinders and also into 180 deg. This suggests using 
12.86 deg. for a seven-cylinder engine, and 10 deg. for 
a nine-cylinder engine. It would also be possible to 
use 12 deg. for a five-cylinder engine. 

Table 2A shows part of the tabular calculations for 
the turning moments produced by cylinders Nos. 2 and 
5. In preparing these tables it should be borne in 
mind that if the crank angle 6 for the master-rod 
cylinder, cylinder No. 1, be taken as zero deg. at the 
firing top dead center of this cylinder, then the corre- 
sponding values of @ for the firing top dead centers of 
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the link-rod cylinders are 144 deg. for cylinder No. 3, 
288 deg. for cylinder No. 5, 432 deg. for cylinder No. 
2, and 576 deg. for cylinder No. 4. Values of cos ¢@: 
and the lever arm should be taken from Table 1A for 
the corresponding values of the crank angle 6 mea- 
sured from cylinder No. 1. Since these values repeat 
every 360 deg., values of cos ¢: and the lever arm when 
9 is 432 deg., top dead center of cylinder No. 2, will be 
found in Table 1A opposite a value of 6 of 72 deg. 

ERRATA—In Part 1 of this article, Equation (2), 
at the bottom of the left hand column, page 27, Oct. 
15 issue, should read: ¥V=¢+[8 +a] 

In Table 1A, page 28, Oct. 15 issue, the first equa- 
tion at top right should conform with Equation (4a) 
in text below and read: sin ¢,= Ki sin (@ + a) —K,sin@ 
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EPLACING. the drab  appear- 
R ance of factory and shop ma- 

chinery with a new combina- 
tion of brighter colors will increase the 
accuracy of seeing to reduce accident 
hazards, provide more comfortable 
working conditions and thereby in- 
crease production by improving the 
workers’ morale. These are findings of 
Arthur A. Brainerd and Matt Denning, 
engineers of the Philadelphia Electric 
Co. and the Du Pont Co., respectively, 
who made a two-year investigation into 
improving the vision of machine 
tool operators by color contrast. This 
new scientific way of painting plant 
machinery has been designated “Three- 
Dimensional Seeing.” 

Photometric readings under both in- 
candescent and mercury lighting were 
taken with many colors possessing 
higher light-reflecting factors than the 
conventional dark green and battleship 
gray paints. Tests were conducted un- 
der actual plant conditions. The psy- 
chological effect upon the operators, 
consisting of 15 men, including two 
foremen, was determined by a simple 
questionnaire. Results of the bright- 
ness measurements, the time studies 
and the questionnaire were correlated. 
Ratings on the basis of 100 showed 
light buff and light gray with the high- 
est scores, aluminum standing very 
high and light blue showing promise. 
Painting the body of the machines in 
“horizon gray” and “spotlighting” the 
working area with light buff seemed to 
perform better than any of the solid 
colors. 





MIEN and 





Water cooling of the wheels on this 
seam welder at the Vultee’s Califor- 
nia plant helps to speed production. 


A’ THE California plant of Vultee 
Aircraft, Inc., seam welding of the 
aluminum frames of control surfaces 
has replaced spot welding with the re- 
sult that there has been a 250 per cent 
saving in time. For this operation a 
200 KVA seam welder was installed re- 
cently to operate with a current of 
16,000 amperes and a pressure of 500 
lb. between the wheels. It is equipped 





These three large paint mixers were manufactured recently for an 


automobile plant by H. K. Porter Co., Inc., Pittsburgh, Pa. 


Con- 


structed of steel and fitted with finger-type steel stirrers, each of 
the mixers is 9 ft. in diameter, 18 ft. high over-all, and has a 
capacity of 3500 gal. 
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with a General Electric electronic se- 
quence control. 

The control surface frames consist of 
.032 and .025 gage aluminum and weld 
spots are spaced at % in. intervals at 
the rate of 75 spots every 45 seconds. 
Seven-in. wheels at the top and bottom 
have been found to be the preferable 
combination for greater speed. To 
further facilitate this welding opera- 
tion P. R. Warren, operator of the weld- 
ing machine, developed a water cooling 
system that lowers the temperature of 
the wheels and thus prevents spoiling 
of the protective oxide coating applied 
to the parts. This new device is shown 
in the accompanying photograph. 

Vultee engineers are experimenting 
with the seam welding of aluminum oil 
tanks, but in this instance overlapping 
spots are necessary. They are also 
using a flash welder in an effort to find 
a faster means of welding turn buckle 
lugs on the ends of X4130 chrome 
molybdenum control rod tubing. Ife 
the flash welding proves to be success- 
ful, it will eliminate seven of the 12 
operations required to gas weld these 
parts. 


eee by Rudolph Onsrud in 
collaboration with the plant engi- 
neering department of the Lockheed 
Aircraft Corp. and built by the Onsrud 
Machine Works, Chicago, a new high 
cycle extrusion machine now in use at 
Lockheed’s Los Angeles plant is the 
first of its kind in the aircraft indus- 
try for speeding production of -war- 
planes. It is said to effect a saving of 
87% hr. in production time per plane 
on the Lightning P-38 Interceptor. 

Lockheed found that in its previous 
machining of 10 extrusions necessary 
for each P-38 airplane, it was neces- 
sary to expend a total of 90 production 
hours for what is now accomplished in 
2 hours and 20 minutes. The extrusion 
miller is 30 ft. in over-all length, with 
a cutting area 12 in. wide and 20 ft. 
in length. The carriage travels on 
ways by means of rack and gear giv- 
ing a range of 3 ft. to 18 ft. in 
either direction. The operator rides the 
carriage while two assistants feed the 
extrusions into the machine and keep 
the chips cleared away. At present the 
company is using the machine for the 
milling of, extrusions of 8, 10 and 20 ft. 
in length for use in the main beam and 
wing sections of the P-38. 

Due to its accuracy and 26,000 Ib. of 
weight, Lockheed is able to maintain 
very close tolerances for this type of 
work. Although the machine has not 
been tested for maximum cutting ca- 
pacity, 42 cu. in. of dural has been re- 
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moved per minute during some opera- 
tions. 


IR-CLAMP, a new type hold down 
for drill press work, is claimed to 
speed up operations from 30 to 300 per 
cent, depending upon the nature of the 
work, and in some cases actually 





Using a Mead Air-Clamp for hold- 


ing an irregular shaped casting 
during a counterboring operation. 


eliminates pig and fixture costs. It is 
made by the Mead Specialties Co., Chi- 
cago, and is for use on a drill press 
with a cylindrical column. The model 
shown here operates on a line pressure 
of 40 to 80 lb., is suitable for drill 
presses up to %-in. capacity, and has a 
reach of about 14 in. from the drill 
press. Collars to fit drill press columns 
of various diameters can be furnished. 
Its pressure foot may be swung a full 
360 deg. 
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Onsrud exirusion 
milling machine 
is real time saver 
in manufacturing 
P-38 Interceptors 
at Lockheed air- 
craft plant. 


T° huge forging machines, claimed 
to be the world’s largest in their 
class, are being built by the National 
Machinery Co., Tiffin, Ohio, for Tube- 
Turns, ine., at Louisville, Ky., where 
they will be used on precision forging 
work, including airplane engine forg- 
ings and other parts for armament or- 
ders. Each is rated at 9-in. capacity and 
weighs over 500,000 lb., more than one 
year being required to build it. One of 
the machines is scheduled for delivery to 
Tube-Turns in November and the other 
in February. 

Compact design is made possible by 
mounting the flywheel shaft in the 
neutral axis of the bed frame and the 
over arm heading slide permits locat- 
ing the main shaft farther forward 
without sacrificing tool alignment. A 
special tandem, by-pass automatic grip 
relief and a friction-slip flywheel are 


provided for protection against acci- 
World’s largest 
forging machine 


built by National 
Machinery Co. 
for Tube - Turns, 
Inc., manufac- 
turer of welding 
fittings. 





This portable AC Are Welder, 
recently placed on the market 
by Allen Electric & Equipment 
Co., Kalamazoo, Mich., has a 
welding current range between 
15 and 250 amperes in 30 dif- 
ferent steps, thus making pos- 
sible the welding of light gage 
metal or heavy gage parts. 


dent. The clutch is the air cooled fric- 
tion type. 


NE of the most recent develop- 

ments in blind riveting is the 
Cherry rivet. which is offered by the 
Cherry Rivet Co., Los Angeles. This 
self-plugging rivet, which is being used 
by some aircraft manufacturers, has a 
stem or mandrel with an expanded sec- 
tion. This expanded section is pulled 
into the hollow member and expands 
the shank when the rivet is applied. 
The outside end of the stem breaks off 


(Turn to page 66, please) 








WHAT THE (INDUSTRY [8S DOING 


Our own view of automotive production and sales; 
authoritative interpretation of general conditions 





Aurtuovex the 
weekly production 
rate has reached a 
new high for the 
1942 model season, 
production in the 
automobile indus- 
try for November 
is expected to fall 
below the October 
total. October was 
unusual in that 
there were 23 
working days com- 
pared to only 19 in 
November, which 
will see a day’s lay- 
off for the Thanks- 
giving _ holiday. ie 
Output for the first 
half of November 
isestimated at 
195,000 vehicles. 
October’s produc- 
tion total was 396,- 
000 units, accord- 
ing to estimate of 
the Automobile 
Manufacturers As- 
sociation, and might have gone over the 400,000 mark 
had not work stoppages and a supplier’s strike ham- 
pered operations in a number of companies. 

Under the OPM allotment for the first four months 
of the 1942 model season, it is estimated that more 
than 300,000 passenger cars remained to be made under 
the quotas at the end of October. Not more than 240,- 
000 U. S. passenger cars were assembled in October, 
so it is unlikely that all the quotas will be filled in 
November. Material shortages and labor disturb- 
ances have curtailed output below quota standards. If 
a manufacturer fails to fill his four-month quota by 
Nov. 30, it is doubtful if the OPM will let the com- 
pany carry over the unfilled production into December, 
as more drastically curtailed schedules go into effect in 
the latter month. 

Production for the week ending Nov. 8 totaled ap- 
proximately 97,500 units. General Motors produced 
39,700 vehicles, although a work stoppage at the 
Linden, N. J., assembly plant cut output slightly. 
Chrysler assembled 18,100 units and Ford turned out 
22,100. Studebaker doubled the production of any 

11923 average — 100: 2? Prepared by Administrative and Re- 
search Corp. of New York to Jan. 1, 1941, and New York Times 


weekly business index after that date: * Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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Passenger Car Output 
Lagging This Month 


other independent, 
followed by Nash, 
Packard, Hudson 
and Willys, the lat- 
ter concentrating 
on Army %%-ton 
combat cars. Ap- 
proximately the 
Business. same_ production 
rate was expected 
to prevail for the 
second week of No- 
vember. 

Production of 
light trucks under 
11% tons has been 
cut 29 per cent for 
December, with a 
maximum _ output 
of 22,000 permitted 
by OPM compared 
to 31,000 made in 
December, 1940. 
The December pas- 
senger car cut is 
48.4 per cent. 

Sales resistance 
on the 1942 models 
continues strong in 
some sections although dealers are not unduly wor- 
ried about the outlook, preferring to stand on smaller 
trade-in allowances. They are more worried about 
how long they will be able to get new passenger cars 
from the factories. Some are stocking up on new 
cars rather than pushing them with a view to a sales 
pickup in the late winter and spring. GM consumer 
sales for October totaled 103,854 units, a drop of 44 
per cent from October, 1940, and the lowest for the 
month since 1938. New passenger car registrations in 
110 principal cities for the first 25 days of October 
decreased 47 per cent from the same period last year, 
according to R. L. Polk & Co. Retail sales in Wayne 
County (Detroit) for October were off 47 per cent 
from the same month of 1940, while the Cuyahoga 
County (Cleveland), new passengar car registrations 
also showed a 47 per cent drop for the month compared 
to October, 1940. 

Chrysler Corp. retail sales for the first nine months 
ef 1941 totaled 840,437 vehicles, a gain of 29 per cent 
over the same period of 1940. Third quarter sales of 
154,325 units were up 32 per cent from a year ago. 
GM nine-month retail sales of 1,716,395 were up 34 
per cent from the first nine months of 1940. GM 
third quarter sales totaled 333,273 units. 
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NEWS OF THE INDUSTRY 


Car and Truck Registry 
Reaching All-Time High 


Estimate An Increase of 2,000,000 Vehicles in 1941 
Over 1940 With 47 States Showing More Registrations 


By Marcus Ainsworth 


Two million more vehicles will have 
been registered by the end of 1941 
than were registered during 1940. 
From slightly over thirty-one-and-a-half 
million registrations during the calen- 
dar year of i940 there has been a 
marked increase to thirty-three and 
two-thirds million during 1941, a new 
all time high. In eighteen years, total 
registrations of motor vehicles have 
more than doubled the 15,092,177 regis- 
tered during 1923. These facts are 
divulged by the current results of the 
annual survey conducted by AUTOMO- 
TIVE INDUSTRIES. 

Actual registrations as of the end of 
the calendar year will closely approxi- 
mate 33,681,499 cars, trucks, buses and 
taxicabs—a gain of 6.7 per cent over 
the 31,589,933 registered during 1940. 
In the 1941 total are 28,855,755 pas- 
senger cars and 4,825,744 trucks and 
buses. Passenger cars will show the 
greatest increase with 7.1 per cent over 
the same period of 1940, while trucks 
and buses will show only a 3.6 per cent 
gain. The gain of 2,091,566 vehicles 
in 1941 over 1940 is far in excess of 
that of any previous year since 1926 
when the gain over 1925 was also 
slightly over two million vehicles. 

All but one state will show marked 
increases ranging in percentage from 
nine-tenths of one per cent to 20.9 per 
cent. While New Mexico at present 
indicates a decline of three-tenths of 
one per cent, it is quite likely that 
when final returns are available early 
in 1942 that even this state may show 
a gain in 1941 over 1940. On the basis 
of the present returns it is indicated 
that California and New York have 
changed places as regards total regis- 
trations of motor vehicles. California 
is now in the lead with New York run- 
ning a close second, followed by Penn- 
sylvania, which maintains its usual 
third position. 

Undoubtedly the increase in national 
income, occasioned largely by Federal 
expenditures on the national defense 
program, is a principal factor in this 
sharp increase in motor vehicle regis- 
trations. However, there are other rea- 
sonable considerations to be taken into 
account. It is estimated that during 
1940 scrappage of old vehicles amount- 
ed to 2,600,000, while it is safe to say 
that less than 2,000,000 will be put 
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out of service during 1941. This is a 
reversal of the usual trend, in that 
during years of prosperity there is a 
greater scrappage than during other 
years. We are faced with conditions 
today that never before have existed. 
New towns occasioned by new de- 
fense industries are springing up all 
over the country. Large plants for 
the manufacture of war materials are 
being built in already densely popu- 
lated areas and workers in these plants 
are forced to live miles away from the 
factories. Public transportation facili- 
ties cannot adequately cope with the 
increased loads imposed by the addi- 
tional thousands of workers and the 
passenger car, to a larger extent than 
(Turn to page 58, please) 


A-l-c Rating Granted to 
Machine Tool Rebuilders 


Automobile manufacturers having de- 
fense contracts may gain some gratifi- 
cation from an order issued on Nov. 10 
by OPM granting a preference rating 
of A-l-c to rebuilders of machine tools 
for use in acquiring scarce materials 
A rating of A-10 was assigned to pur- 
chase orders for rebuilt machine tools 
placed by a manufacturer to enable him 
to fill existing orders, unless a higher 
rating had been given previously. 

The materials to which the prefe?- 
ence rating may be assigned, listed in 
Exhibit A of the order, are as follows: 
motors and other electrical accessories, 
iron, steel, brass and bronze castings, 
alloy and carbon steels in bars, forg- 
ings, castings, shapes and tubes, cut- 
ting tools, including cemented carbides, 
abrasives, measuring instruments, and 
gages, brass, copper and steel tubing 
and fittings, bearing metals, anti-fric- 
tion bearings, machine parts and ac- 
cessories. 





Forecast of U. S. Motor Vehicle Registrations for 1941* 








Passenger Cars Trucks and Buses Total Motor Vehicles © 
‘er Cent 
1941 1940 1941 1940 1941 1940 Change 
Alabama. ..... ; 301,600 263,784 65,750 59,318 367,350 323,102 +13.5 
Arizona........ 116,000 113,646 28,800 27,593 144,800 141, + 2.3 
Arkansas........ ‘ 221,300 190,589 80,000 60,588 301,300 251,177 +20.0 
California....... 2,555,378 2,374,507 348,739 326,998 2,914,117 2,701,505 + 7.8 
Colorado........ 335,800 321,8 1 30,298 366,800 352,108 + 4,2 
Connecticut.......... 461,000 410,414 59,132 75,493 520,132 485,907 + 7.0 
Delaware........ 64,500 59,424 11,500 11,030 76,000 70,454 + 7.9 
District of Columbia 174,000 147,986 18,000 15,302 192,000 163,288  +417.6 
Ss exaou<s 454,500 413 87,600 é 542,100 495.210 + 9.5 
455,000 413,061 95,850 95,044 550,850 508,1 + 8.4 
135,000 139,181 36,645 34,803 171,645 164,984 + 4.0 
1,830,000 1,707,512 ,000 28,889 2,064,000 1,936,401 + 6.6 
4,500 858,526 130,000 135,536 1,024,500 994,062 + 3.1 
717,480 689,307 109,576 101,244 827,056 790, + 4.6 
,000 R 112,000 102,665 612,000 582,673 + 5.0 
410,000 387,068 82,900 76,659 492,900 . + 6.3 
363,500 289,307 93, 88,973 457,300 378,280 +20.9 
168,000 161,792 43,500 44,104 211,500 205, + 2.7 
aryland 415,000 385,041 . 61,180 485.000 446,221 + 8.7 
Massachusetts 850,000 790,102 118,100 114,321 968,100 904,423 -+ 7.0 
Michigan... 1,120,000 1,077,534 122,000 117,500 1,242,000 1,195,034 + 3.9 
Minnesota..... 775,120 746, 128,252 124,851 903,372 351 + 3.7 
Mississippi . 200, 196,478 65,000 2,535 265,000 259,013 + 2.3 
Missouri... .. 798,000 345 157,000 152,924 955,000 921,269 + 3.7 
Montana 144,500 143,068 49,600 47,964 194,100 191,032 + 1.6 
Nebraska..... 350,000 347,954 70,000 68,335 420,000 6,289 + .9 
Nevada....... ,500 5, 10,500 8,738 50,000 44,078 +13.4 
New Hampshire 114,000 105,034 27,000 30,350 141,000 135,384 + 4.1 
New Jersey... 1,021,493 944,630 147,170 142,336 1,168,663 1,086,966 + 7.5 
New Mexico. 96, 95,257 29,800 1,408 126,300 126,665 — .3 
New York... 2,518,747 2,382,865 350,662 395,848 2,869,409 2,778,713 + 3.3 
North Carolina 553,177 503,494 105,056 ,452 658 , 233 591,946 +11.2 
North Dakota... 152,248 145,746 40,450 37,176 192,698 182,922 + 5.3 
=a 1,825,000 1,728,2 195,000 190,654 2,020,000 1,918,929 + 5.3 
Oklahoma. 486 , 0: 468,957 112,682 104,325 598,702 573,282 + 4.4 
eer 355,000 325,130 76,690 8, 448 431,690 393,578 + 9.7 
Pennsylvania... ... 2,021,000 1,859,394 290,800 268,890 2,311,800 2,128, + 8.6 
Rhode Island. . 176,552 160,138 22,111 21,187 198,663 181,325 + 9.5 
South Carolina. ,000 272,303 45,000 345,000 312,351 +10.5 
South Dakota. 169,043 163,199 35,155 32,415 204,198 195,614 + 4.4 
Tennessee. .. . ,000 377,316 77,000 70,667 515,000 447,983 +14.9 
, Se 1,450,500 1,342,861 66 ,900 351,020 1,817,400 1,693,881 + 7.3 
ase 125,389 117,119 24,624 24,246 150,013 141,365 + 6.1 
Vermont... .. 86,000 83,922 10,000 9,723 96, 93,645 + 2.5 
Sr 480,358 413,340 85,200 75,632 565,558 972 +15.6 
Washington..... 515,000 475,020 100,000 96,210 615,000 571,230 + 7.7 
West Virginia. .. 260,750 250,294 49,700 52,264 310,450 302,558 + 2.6 
rer 780,000 750,953 155,900 149 ,962 935,900 900,315 + 3.9 
Wyoming.... 71,300 66,984 19,600 19,062 90,900 86,046 + 5.6 
ee . 28,855,755 26,935,238 4,825,744 4,654,695 33,681,499 31,589,933 + 6.7 


* Based on actual returns to date plus an estimate for the remaining period of the year as furnished by the motor 


vehicle commissioners of the various states. 
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PUBLICATIONS 






Air Reduction—A Quarter Century 
Progress is the title of a new booklet by Air 
Reduction Sales Co. It is illustrated and 
designed to give a quick over-all picture of 
the products produced by Air Reduction.* 

The Wagner Electric Corp. has a new 28- 
page air brake sales bulletin, Form KU-50, 
which describes in detail and illustrates its 
three air brake systems: Hydrair Brake; 


of 


Air-Hydraulic Brake and _ Straight-Air 
Brake.* 

Hobart Bros., Troy, Ohio, has published 
an are welding manual, Practical Lessons 


in Arc Welding. Written for students, in- 
structors, engineers and executives, it offers 
an abundance of practical arc welding data 
and lessons. Single copies are $0.50. 

Vascoloy-Ramet Corp. has a new catalog 
listing its Tantalum - Tungsten Carbide 
Tools and Blanks. Included, also, is a grade 
selector chart giving recommended uses for 
the various grades of tools.* 

Catalog No. 42, issued by McKenna 
Metals Co., contains specifications and 
prices of standard Kennametal steel-cut- 
ting carbide tools and blanks.* 

A new folder by National Broach & Ma- 
chine Co. describes and illustrates its new 
Red Ring Universal Gear Checker.* 

Catalog No. 1210, published by C. J. 
Tagliabue Mfg. Co., describes and _ illus- 
trates Tag Recording instruments.* 


Assembly Time Cut One-Half 


Belt conveyor lines have been set up at the Glenn L. Martin Co. fae- 
tories in Baltimore to speed the production of small sub-assemblies 


for Martin bombers. Placed along each conveyor line are the neces- 

sary machines and hand operations, past which the parts move at a 

predetermined speed. Man-hours on these sub-assemblies are said to 
have been cut in half by this new method. 


New Machine Tool 
Color Improves Lighting 


A new and lighter shade of “machine 
tool gray” has been endorsed by the 
National Machine Tool Builders’ Assn. 
as the standard finish for machine 
tools. The date of adoption of the new 
color standard, the association stated, 
is optional, permitting each machine 
tool builder to time the change from the 
old to the new standard as best fits his 
circumstances and his customers’ 


Co., is completing an extensive plant 
enlargement program in Detroit and 
at Wayne, Mich. The two additions 
in Detroit and one in Wayne bring to 
325,000 sq. ft. the total factory space 
used by the company. 


Willys Speeds Defense Work 


A contract for 18,700,000 40-mm. 
detonating fuses worth $6,018,360 to- 
day spiralled defense orders of Willys- 
Overland Motors beyond the $59,000,- 


Sundstrand Machine Tool Co.’s new bul- 
letin RM-1, Finishing Suggestions, contains 
illustrations of the use of the new Hi-Speed 
Sander. Also available Sundstrand’s 
general catalog containing descriptive in- 
formation and specifications of its machine 
tools and auxiliary equipment.* 

The Bristol Co. has prepared an illus- 
trated bulletin describing an Automatic 
Heating-Cycle Control System in operation 
on furnaces for annealing malleable iron 
castings. Bristol also has published a con- 
densed index of their products and services 
in Bulletin 585.* 

A 32-page booklet reviewing modern ma- 
terials and methods designed to speed up 
production and increase output in cleaning 
ferrous and non-ferrous metals before elec- 


is 


sieietete Gmethied better % Png 000 mark. The company further re- troplating: and other finishing operations 
q . £ g ports that full-scale production on has been issued by Oakite Products, Inc. 

is reported from the use of the new : - 5 " in The Airless Wheelabrator — What It Is 
shade Army orders for 18,600 light recon- ang What It Will Do, a new booklet by 


naissance cars or “jeeps” is now under- 


way, and within a short time it is ex- 


\merican Foundry Equipment Co.* 






































° *Obtainable through editorial depart- 
Brakeblok Expansion pected, 400 units would be rolling off ment, AvuTomortve INbusTRIEs. Address 
The American Brakeblok Division of the assembly lines daily in the defense- © oe ee ee ee 
the American Brake Shoe and Foundry geared Toledo factory. listed. 
September New Passenger Car Registrations — 
Per Cent Per Cent of Total TWELVE MONTHS MODEL YEAR 
| | | NINE MONTHS | Change, | Nine Months 
| SEPT. AUGUST | SEPT. | | 9 Months, | 
| | 1941 over } | Per Cent 
1941 1941 | 1940 | 1941 1940 1940 1941 1940 | 1941 1940 Change 
sciniaieeeicah os _ = | ; ee 
| | | | | 
ga Sain ee | 20,236 57,326 | 30,805 | 769,149 | 620,833 + 23.9 | 23.84 | 24.94 1,001,450 830,399 + 20.6 
Ford. . : } 22,708 52,895 | 13,771 523,630 | 399,762 + 30.9 16.23 | 16.06 668,415 544,133 + 22.8 
Plymouth | 20,526 23,018 | 19,442 | 394,073 | 323,503 + 21.8 12.21 12.99 510,687 | 398,078 + 28.3 
Buick... are | 5,927 17,137 | 20,186 | 236,362 | 206,521 + 28.9 | 8.25 8.30 355,375 | 284,635 + 24.8 
Pontiac. E Beksiace | 6,521 15,710 | 11,805 246,070 | 164,279 | + 49.8 | 7.63 | 6.60 | 317,645 223,295 + 42.2 
Oldsmobile... . 4,129 | 11,854 9,083 200,095 | 141,002 | + 41.9 | 6.20 5.66 | 260,352 | 194,524 + 33.8 
Dodge. ..... 10,806 | 15,968 7,144 184,871 | 153,610 + 20.4 | 5.73 6.17 | 228,529 187,749 + 21.7 
Chrysler. ... ,770 10,349 3,069 125,096 72,508 + 73.9 | 3.91 2.91 153,698 88,577 + 73.5 
Studebaker... 5,695 | 9,623 | 6,840 95,374 75,364 + 26.5 | 2.96 3.03 122,292 | 102,538 + 19.3 
De Soto...... | 4,297 | 7,565 | 3,392 78,792 | 54,024 + 45.8 | 2.44 | 2.17 96,711 | 65,892 + 46.8 
Mercury....... | 2,498 | 5.736 | 2,821 | 69.656 | 60,818 + 14.5 | 2.16 | 2.44 89,252 | 82,836 + 7.7 
Nash. . : 2.319 3,677 | 2,182 | 67,592 | 39,728 | + 70.1 2.09 1.60 80,717 | 54,398 + 48.4 
Hudson..... ; | 5,238 | 4,677 | 7,156 | 62,065 | 59,650 + 4.0 1.92 2.40 82,459 | 83,820 | — 1.6 
Packard........ 4,860 4,202 5,342 54,174 | 55,257 — 2.0 1.68 2.25 |} 72,718 76,971 | — 5.5 
Cadillac...... } 1,210 3,277 1,755 50,683 | 24,685 +105.3 1.57 | .99 | 64,562 35,951 + 79.6 
Willys-Americar. . | 1,395 2,211 | 1,386 19,272 16,572 + 16.3 | 59 | 67 | 24,117 22,480 | + 7.3 
Lincoin....... | 604 | 1,099 | 1,040 15.448 15,641 - 6 .48 -62 20,911 21,393 | — 2.3 
Crosley..... 177 ‘| 198 | 30 822 | 321 | +156.1 .03 | .02 933 455 +104.6 
Graham 13 | 14 206 | 519 | 1,325 | —398.3 | .02 | .05 | 1,050 1,638 — 35.9 
Bantam 16 14 | 55 120 701 — 82.9 | } 04 | 219 933 — 265.3 
Miscellaneous. . 348 45 | 490 1,883 3,087 — 39.0 | .06 owe 3,029 | 3,694 — 1.8 
aoe =f —| | : 
a | 125,293 246,595 148,000 | 3,226,746 2,489,091 | + 29.6 | 109.00 100.00 | 4,155,121 3,304,390 + 25.7 
| | | } | 
Chrysler Corp... ... } 41,399 56,900 | 33,047 | 783,832 | 603,645 + 29.8 | 24.29 24.25 | 989,625 | 740,296 + 33.7 
Ford Motors...... 25,810 59,730 | 17,632 698,734 | 476,121 | + 27.8 | 18.87 19.13 | 778,578~-; 648,362 + 20.1 
General Motors a. 38,023 105,304 | 73,634 1,532,359 | 1,157,320 | + 32.4 | 47.49 46.50 1,999,384 1,568.804 + 27.4 
All Others. . ; 20,061 24,661 23,687 | 301,821 252,005 | + 19.8 | 9.35 10.12 387,534 | 346 ,928 + 11.7 
| { \ 
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Testing Brake Lining and Drums 


Buick engineers have devised the above machine to wear-test brake 


lining and drums. 


A pressure of 2000 Ib. is necessary to stop it when 
the 600-lb. flywheel is rotating at 1500 r.p.m. 


These figures repre- 


sent far greater loading than is imposed on the drums and shoes under 
driving conditions. 


Huge Bomber and Tank 
Output Expected Soon 


Fisher Body, Chrysler, Ford Will Account for Tremen- 
dous Production of Equipment; Plants Near Completion 


Fisher Body Division of General 
Motors will play an important role in 
the defense program by supplying two 
of the most vitally needed military prod- 
ucts—tanks and bombing planes. The 
Memphis Aircraft Division already has 
begun shipment of airframe subassem- 
blies for the North American B-25 
bomber to the new assembly plant at 
Kansas City, Kan. The Defense Plant 
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Canadian ‘Fleet 60” Trainers 
From a Canadian aircraft plant “somewhere in Ontario’’, 
there are rolling off assembly lines Fleet 60 training planes, 
which are of the two-seater, low wing monoplane type. The 
above pictures show two of the manufacturing operations. 


Corp. has awarded Fisher Body $25,- 
782,244 to construct and equip a plant 
near Flint for the building of medium 
and heavy tanks. 

With initial production of 21 differ- 
ent types of bomber sections by the 
Memphis Division, Fisher Body becomes 
the first manufacturer to get into pro- 
duction on the bomber procurement 
program as drafted by the Automotive 


Committee for Air Defense more than 
a year ago. Employment now totals 891 
workers at Memphis and is expected to 
reach 4000 when peak operation is at- 
tained. Sixty-nine ‘bomber subassem- 
blies, ranging in size up to 19 ft. outer 
wing panels will be made at Memphis. 
The Memphis plant was converted from 
wood-working operations. 

About 200 of the 2000 necessary jigs 
and fixtures are in the Memphis plant. 
Jigs for the wing sections measure 
20 x 10 ft. A single wing section con- 
tains more than 1200 aluminum parts 
in addition to 20,000 attaching parts 
such as rivets and washers. The Fisher- 
produced subassemblies will comprise 
about 55 per cent of the completed 
North American bomber on the basis of 
man-hours of labor, excluding engines 
and instruments. Each complete set of 
I'isher-made subassemblies will con- 
tain 18,000 parts and 107,000 rivets. 

Fisher Body produced aircraft in 
World War I. Nor is aluminum a new 
medium of construction for the organ- 
ization, which made aluminum bodies 
for the 1910 Cadillac car. 

Eight other Fisher plants employing 
2000 men are participating in the air- 
frame production program along with 
the Memphis Division. The Detroit 
Aircraft Unit will turn out 86 smaller 
parts with a force of 900 men. Tern- 
stedt Division will make 16 small parts 
and aluminum die castings as well as 
jigs, fixtures and tools. Deep drawn 

(Turn to page 60, please) 





Conventions and Meetings 


Production Conference, New York City 
Nov. 18-19 

National Assoc. of Manufacturers, New 
York City 
Society of Automotive Engineers, 
nual Meeting, Detroit 
Natl. Automobile Dealers Assoc., 
GE ais sia ccyeastcwwekuene bons Jan. 19-22 

Motor & Equipment Wholesalers Assoc., 
RE GE. ods keckcnndsenas Feb. 23-25 


Globe 


The all-metal covering is riveted to the fuselage frame (left) 

while the latter is held in a revolving jig. 

of the wing rib (right) is shown by the web stiffeners which 
are bolted in place prior to riveting. 


The complexity 
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PLASTIC PARTS 


FAIRLEADS (ALL SIZES AND SHAPES) 
CONDUITS FOR ELECTRICAL WIRING 
INSULATING WASHERS @-7/ 


CONTROL PULLEYS OR PULLEYS 





omen VENTILATOR FIXTURES 
ISPECTION HOLE GROMMET: 


PANEL 
4, 
y 









FURNITURE — 


OMMETS J ; 
LIGHT LENSES @ “f 
CABLE SEAL FAIRLEAD TUBE CSS / ‘ 
WINDOW FRAMES @ 4 / / 
WASH BASIN SPLASH BOARDS @& / Y Fs 
CABLE GUARDS @ / / 
CHAFFING STRIP @ / 
WINDOW PANES a 





PROTECTIVE SHEETS & PANELS 
BEARINGS 

BERTH-LIGHT FIXTURES 
BUSHINGS 

BUTTON FITTINGS 


$s 
~ RADIO KNOB 4 


AILERON CONTROL dross . 
QUADRANT CABLE TRACK 


ON AIRPLANES 





— MAST (BASE. MAST, CaP) 
SIGNS (ILLUMINATED) 
MASTS 























COMPASS HOUSING 
CONTROL COLUMN WHEEL HUBS 
COIL PARTS 
INSTRUMENT CASES 
RADIO DIRECTION FINDING, HOUSING 
KNOBS—HEAT. CARBURETOR HEAT 
CONTROL STICK, THROTTLE 


fy 





NOSE WHEEL STEERING WHEEL PLUG 
HANDLES (GLOVE & BAGGAGE 
COMPARTMENT) 


se PROPELLER SURFACE 
CONTROL QUADRANTS 


bee, DisTRIBUTOR PARTS 
™~ pucts 


FILLERS 







\ LANDING LIGHT COVERS - THE WINGS) 
TABLE TOPS (DECORATIVE) 
ENGINE — FLAP CONNECTOR 
DUST COVERS 

ENGINE CONTROL FAIRLEAD GROMMET 
SWITCH HOUSING 








CHART — COURTESY OF E 1 OU PONT DE NEMOURS & CO. NC) 


Steel Allocation May 


Ease Consumers’ 


Pains 


Plan Will Enable Non-Defense Users to Know Where 
They Stand; Treasury Signs for Large Copper Output 


By W. C. Hirsch 

Substitution of the direct allocation 
of steel for the priorities system of 
control, a step which had been con- 
templated for some time and which has 
now been taken as the result of paral- 
lel action by the Supply Priorities and 
Allocations Board and the Office of 
Production Management, fills both pro- 
ducers and consumers of steel with 
hope that gradually their lot will be 
lightened. 

The allocation system is expected 
to let in more light on how much of 
each type of steel will be available for 
civilian use after defense needs have 
been met. It is thought that allocations, 
in which actual tonnages will replace 
the hazy estimates under the priorities 
set-up, will make it much easier for the 
manufacturer with or without defense 
contracts to know where he stands in 
the matter of his steel supply. 

Under a general system of alloca- 
tions it will be possible to take into 


consideration the merits and needs of 
industries not directly contributing to 
the defense program. Estimates of per- 
centage of steel production needed for 
defense are becoming more and more 
confusing, ranging all the way from 
40 to 90 per cent, depending largely 
on a definition of defense materials. 
Signing by the Treasury Depart- 
ment’s Procurement Division for the 
entire output of three “high cost” 
Michigan copper producers at maxi- 
mum prices of 15 and 16 cents a pound 
under an “out of pocket cost” arrange- 
ment, has in no wise altered the 12- 
cent maximum price set by the OPM 
Price Division. This move to increase 
the Nation’s copper supply through the 
payment of a subsidy to producers, who 
otherwise could not make both ends 
meet, affects only a relatively small 
segment of the output and, therefore, 
this temporary measure is not expected 
to exert any influence on the prices of 
copper, brass and their products. 


Passenger Car and Truck Production 
(U. S. and Canada) 











September 
1941 
Passenger Car Production —U. S. and Canada 
Domestic Market—U. S. 164,016 
Foreign Market—U. S. 3,774 
Canada. . 2,548 
Total.... 170: 338 
Truck Production—U. S. and Canada 
Domestic Market—U. S.. 55,992 
Foreign Market—u. S. 10,473 
Canada.... 11,948 
MN 5 folsce bi als-acatectve,x 78,413 
Total—Domestic Market—U. S.... 220,008 
Total—Foreign Market—U. S.. 14,247 
Total—Canada......... 14,496 
Total Cars and Trucks—U. S. and Canada | 248,751. 














NINE MONTHS 

August | September Per Cent 

941 1949 1941 1940 Change 
77,499 | 220,696 | 2,944,828 | 2,399,688 | +23.2 

11030 | 3.774 72/841 76.804 | — 5.2 

3.180 | 3.419 74.758 89.693 7.3 
81,689 | 227,880 | 3,092,425| 2,548,095 | +21.4_ 
58,342 | 39,497|  689.597| 454,292] +51.8 
19.729 | 5.151 114.712 83.428 | +37.5 
14,032 | 12.035 | 134,457 74.245 | +81.1 
83,103 | 56,703 |  938,766| 611,985 | +53.4 
135,841 | 260,183 | 3,634,425 | 2,844,980 | +27.7 
11.759 | 8.995 | '187,5°3| 169,232 | +17.1 
17,192 | 15.475|  209:213| 154/848 | +35.1 
164,792 | 284,583 | 4,031,191 | 3,160,060 | +27.6 
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Business in Brief 


Written by the Guaranty Trust 


Co. New York, Exclusively 
for Avuromorive INbUSTRIES 
Continuing dominance of rising 


trends in general business activity is 
indicated. The index of The Journal 
of Commerce, without seasonal adjust- 
ment, for the week ended November 1 
stands provisionally at 128.4 per cent 
of the 1927-29 average, as against 126.3 


for the preceding week and the all- 
time peak of 128.7 recorded three weeks 


earlier. The seasonally adjusted index 
of the New York ‘T'imes for the week 
ended October 25 rese to 126.7 per cent 
of the estimated normal from 126.2 for 
the week before. 

Department store sa'es 
week ended November 1, 
the Federal Reserve 
18 per cent above the corresponding 
total last year, as compared with a 
similar gain of 8 per cent for the pre- 
ceding week and 17 per cent for the 
current year to date. 

Contracts awarded for heavy con- 
struction during the week ended No- 
vember 6, totaling $44 millions were 
44 per cent below the comparabie 
amount last year; but the 1941 total to 
date is 61 per cent greater than the 
similar figure a year ago, according td 
Engineering News-Record. 

Railway freight loadings in the week 
ended November 1 totaled 894,739 cars, 
2.1 per cent fewer than for the week 
hefore but 12.6 per cent above the cor- 
responding number in 1940. 

Business failures during the week 
ended October 30 numbered 187, as 
compared with 178 for the preceding 
week and 262 a year ago, according to 
the Dun & Bradstreet report. 

Electric power production in the 
week ended November 1 rose to an 
all-time peak 15.8 per cent greater than 
the output a year ago, as against a 
similar advance of 15.1 per cent re- 
corded a week earlier. . 

Crude o'l production during the same 
period averaged 4,071,200 barrels daily, 
27,000 barrels below the average for the 
week before but 58,300 barrels more 
than the currently required output as 
computed by the Bureau of Mines. 

Average daily output of bituminous 
coal during the week ended October 25 
was 1,783,000 tons, as compared with 


during the 
according to 
tabulation, were 


1,817,000 tons in the preceding week 
and 1,458,000 tons a year ago. 

Cotton mill activity in the same 
period was unchanged. The index of 
the New York Times, reflecting sea- 


sonal trends, declined to 152.9 per cent 
of the estimated rormal from 154.9 for 
the week before, as against 126.4 a year 


ago. 

Professor Fisher’s index of whole- 
sale commodity prices for the final 
week of October rose six fractional 


points to 98.3 per cent of the 1926 aver- 


age, regaining the level recorded a 
fortnight earlier. 

Member bank reserve balances de- 
clined $28 millions during the week 


ended November 5. Estimated excess 
reserves dropped $1190 millions to a 
total of $3410 millions reflecting the in- 
crease in reserve requirements that be- 
came effective at the beginning of the 
month. 











Emmett N. Seott 


Emmett N. Scott, 
manager of United Motor Service, 
Inc., was killed Oct. 30 in the crash 
of a Buffalo-Detroit transport plane 
near St. Thomas, Ont. He had been 
with the company since 1921 and was 
a resident of Royal Oak, Mich. 


general service 
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OR twenty years King-Seeley Corpo- 
ration has engineered and manufac- 


tured in large volume, small precision 
assemblies for the automotive and other 
industries. 





King-Seeley Corporation has not only 
manufacturing skill, especially adept in 
quantity production of small intricate 
mechanisms—but also all the attend- 
ant facilities of a well rounded out 
) er < organization. 


King-Seeley Corporation offers these 
facilities for additional defense work. 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
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Loading Eggs 


A closeup of the bomb bays under the 
fuselage and wings, this unusual view per- 
mits an interesting study of the size of 
Britain’s Stirling bomber, which is claimed 
to be the greatest weight carrying airplane 
in the world with the exception of the 
Douglas B-19. It is powered by four double- 





International Photo 


on a Stirling 


row radial engines, either Hercules 1400 hp. 
or Wright 1600 hp. engines. Construction is 
all-metal with stressed skin covering. It 
stands unusually high, 22 ft. 9 in., and the 
pilot’s cockpit is 20 ft. above ground. Span 
is 99 ft. and length 87!% ft. 


Wildeat Strikes Slow 
Car and Defense Output 


Attributed to “‘“Growing Pains” of New Unions; Short- 
Lived Strikes Settled in GM, Chrysler, Kelsey Plants 


Wildcat strikes, which invariably 
have followed the signing of every 
major automobile company contract 
with the UAW-CIO, have curtailed pro- 
duction many times at the Ford Motor 
Co. this fall, and were climaxed early 
in November by a work stoppage at 
the Rouge Plant which closed the 
pressed steel building and final assem- 
bly line and sent 20,000 workers home. 
Wage disputes caused the unauthorized 
work stoppages, which involved a small 
number of welders and axle plant em- 
ployes. 

Detroit labor observers were inclined 
to attribute the Ford disturbances to 
the usual growing pains that an imma- 
ture union goes through in organizing 
a new plant. Unfamiliarity of workers 
and the supervisory force with the 
grievance procedure often results in 
work stoppages. 

The UAW-CIO frowns on wildcat 
strikes and its officers generally con- 
demn them. A union booklet on griev- 
ance procedure says, “The union is op- 
posed to unauthorized strikes. This is 
not because a milk and water policy 
has been adopted. It is primarily be- 
cause the unauthorized strike or stop- 
page is undemocratic. Were the unau- 
thorized strike to be tolerated, it would 
imply that any small group within a 
union could have the power to dictate 
to the union as a whole.” 

An NLRB election in 14 Ford Vil- 


o4 


lage industry plants'in Southeastern 
Michigan has been deferred 30 days 
until Nov. 28 at the request of the 
AFL, which charged that Ford super- 
visory employes had interfered in the 
campaign. The UAW-CIO claims that 
all 14 plants, employing 3516 workers, 
should come under the closed shop con- 
tract signed with the company last 
June. 

The Canadian Department of Labor 


will hold a poll at the Ford Motor Co. 
of Canada in Windsor to determine col- 
lective bargaining agents for the 10,500 
employes there who are engaged mostly 
in military production. Workers in the 
Rouge plant threatened to refuse to 
handle parts destined for the Cana- 
dian plant when Wallace R. Campbell, 
president of Ford Motor of Canada, 
rejected a UAW-CIO demand for sole 
bargaining rights. But setting of the 
election dissipated this threat. 

Workers at the Chrysler tank ar- 
senal, Detroit, refused to ratify a con- 
tract calling for wage rates comparable 
to those in the automotive industry and 
95 per cent of the 5200 employes voted 
to call a strike if necessary. Wage 
rates called for 98 cents to $1.23 per 
hour but the tank workers maintained 
their work required more skill than 
automotive: jobs. Richard T. Franken- 
steen, UAW-CIO organizational di- 
rector, had recommended adoption of 
the contract. 

A three-day strike at the new Plym- 
outh Michigan plant of the Kelsey 
Hayes Wheel Co., which manufactures 
machine guns for Great Britain, was 
settled with an adjustment of wage 
differentials between. the Plymouth 
plant and the company’s Detroit plants 
calling for wage raises of 5 to 13 cents 
per hour. 

The UAW-CIO won elections in two 
more GM plants. At the new Saginaw 
Steering Gear Division machine gun 
plants, the vote was 1197 for the UAW 
and 209 for no union. At the Brown- 
Lipe-Chapin Division in Syravuse, 
N. Y., the UAW poled 1029 for and 347 
against a union. However, the UAW- 
CIO drive to organize plants of Thomp- 
son Products, Inc., met a setback when 
the Society of Tool and Die Craf*smen, 
an independent union, defeated the 
UAW in a runoff election. 


J. B. Franks, Jr. 


James B. Franks, Jr., 48, Philadel- 
phia branch manager of the White Mo- 
tor Co., died at his home Nov. 5. He 
had been connected with the company 
for the last 20 years. 





New Truck Registrations 


Per Cent Per Cent of Total 
NINE MONTHS Change, Nine Months 
September| August |September) ss is 9 Months,| __ 
1941 over 
1941 1941 1940 1941 1940 1940 1941 1940 
Chevrolet 14,004 17,376 11,218 | 173,456 | 140,414 + 23.5 33.26 33.46 
Fee....... 8,291 14,608 9,502 | 143,415 | 116,510 + 23.1 27.50 27.77 
International . 8,125 8,822 6,873 76,151 58,433 | + 30.3 14.60 13.93 
odae 4,936 5,692 3,347 49,249 42,228 | + 16.6 9.44 10.06 
G. M.C 4,368 4,728 2,973 36,386 29,167 | + 24.7 6.98 6.95 
Mack. 864 871 628 7,476 5,506 | + 35.8 1.43 1.31 
Plymouth. . 287 559 434 7,356 7.550| — 2.6 1.41 1.80 
White... 731 875 539 7,339 4,729 | + 55.2 1.41 1.13 
Diamond T... 520 538 530 4,888 4,889 | —  .f3 .91 1.16 
Studebaker... . 554 657 74 3,947 931 +323.9 .76 .22 
Autocar..... 217 235 134 1,972 1,210 + 62.9 .38 .29 
Diveo...... 145 252 133 1,835 1,287 + 42.6 35 31 
Brockway . 203 213 131 1,776 1,119 + 58.7 .34 .27 
Willys-Americar 159 256 206 1,625 1,891 — 14.1 31 45 
Federal... . . 133 134 134 1,200 1,221 — 1.7 .23 .29 
ae 132 137 99 1,172 324 | +261.7 R 4 .08 
Hudson...... 35 54 34 637 574); + 10.9 -12 .14 
Sterling... . 20 34 22 333 247) + 34.8 .06 .06 
, 41 32 18 222 197 | + 12.7 .04 -05 
Bantam ..... 2 18 40 318 | —174.2 .02 .07 
Miscellaneous . 125 118 96 1,065 867 + 22.8 .20 20 
Total. ... 43,892 56,191 37,143 | 521,540 | 419,612 | + 24.3 100.00 100.00 
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Chromium - Molybdenum 
cast iron cuts die costs 


In addition to low first cost, good cast iron offers three 
important advantages for certain kinds of deep draw- 
ing and forming dies. Machining costs are lowered: 
reconditioning simplified; service life increased. 
Chromium-Molybdenum (0.30—0.50% Mo) cast iron 


makes possible maximum benefits. It has the required 





tensile strength. Its structure permits machining to the 
necessary smooth surfaces. It can be flame hardened 
without water quenching. The net result is a sharp 
reduction in die costs in terms of work produced. 

Write for our free technical book, “Molybdenum in 
Cast Iron”. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE BRIQUETTES FOR THE CUPOLA~FERROMOLYBDENUM FOR THE LADLE 


oe Wn a ees: 
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STEEL IN THE DEFENSE ECONOMY 


In an exhaustive report on the ca- 
pacity of the steel industry, prepared 
for submission to the 46th annual 
Congress of American Industry during 
the first week of December in New 
York City, the National Association of 
Manufacturers states that the manu- 
facture of war materials will be im- 
peded rather than accelerated by the 
steel expansion program proposed and 
about to be carried out by the Adminis- 
tration. It is estimated that this con- 
dition will exist for the two years 
during the period of construction. The 
NAM makes the following conclusions: 


A—The decision to increase the nation’s 
steelmaking capacity to 99,000,000 tons per 
year appears difficult to understand as 
available data of overall steel requirements 
do not indicate a need for expansion on a 
large scale. 

B—The argument that Germany had six 
years start on war materials production 
loses weight as figures show that in the six 
years 1933-38, Germany had available for all 
forms of domestic consumption only 88,000, - 
000 net tons of steel, while, in 1941 alone, the 


U. S. is producing about 82,000,000 net tons 
of steel. 

C—There is at present unutilized capacity 
to the extent of 4,000,000 tons, or 40 per cent 
of the Administration’s steel expansion pro- 
gram, of-which W. A. Hauck is the author. 
This unused, dormant capacity stems 
largely from a shortage of scrap iron. New 
ore-carrying shins and new blast furnaces 
will require steel and time to build. 

D—Direct defense requirements in 1941 
will amount to about 12,400,000 tons and ex- 
ports to about 8,500,000 tons, making a total 
of 20,900,000 tons. This leaves a steel-mak- 
ing capacity of 65,100,000 tons for indirect 
defense and civilian needs, which compares 
favorably with the total output in 1929 of 
63,205,490 tons. 

E—The priorities system, bogging down 
under its own weight, has failed to solve 
the increasing difficulties for Army and 
Navy officials in obtaining certain types of 
steel, and has failed to provide an adequate 
check against hoarding and excessive ac- 
cumulation of inventories. 

F—While the Office of Production Man- 
agement has apparently been reasonably ac- 
curate in forecasting direct military needs, 
its estimates of export reauirements both 
for 1941 and 1942 appear to be excessive. 

G—If Government officials had paid less 
attention to overall ingot capacity and more 


to supplying the industry with a better idea 
of the particular classes of products re- 
quired and in what tonnages, it is probable 
that steel supplies for defense would be more 
than adequate today. 

H—It is extremely doubtful whether the 
Administration’s steel expansion program 
could possibly be completed in time to ease 
the peak of defense program demands on 
materials, which is expected to be reached, 
at the latest, early in 1943. Even if it were 
possible to complete the work of construc- 
tion of the new facilities within that speci- 
fied period, the physical limitations imposed 
by supplies of raw materials would make it 
impossible to have much, if any, benefit of 
increased output from such _ steel-making 
capacity earlier than 1944, if then. The re- 
port concludes that withdrawals of steel 
from present capacity to provide steel for 
construction of additional capacity would 
only impede the defense program. 

I—The steel industry recognized its re- 
sponsibility under the defense program and 
expanded its electric furnace capacity by 
almost 75 per cent in a period of 18 months. 

J—Capacity of 99,000,000 tons will create 
a serious problem of adjustment to post-war 
needs. In the light of steel consumption 
since 1900, it is not likely that future con- 
sumption of steel will exceed 60,000,000 tons, 
including exports. 





August New Passenger Car Registrations and Estimated Dollar Volume by Retail Price Classes* 





NEW REGISTRATIONS | 















































ESTIMATED DOLLAR VOLUME 























AUGUST EIGHT MONTHS AUGUST EIGHT MONTHS 
PRICE CLASS ay . c i. 
Per Cent Per Cent Dollar Per Cent Dollar Per Cent 
Units of Total Units of Total Volume of Total Volume of Total 
1941 1940 1941 | 1940 1941 1949 1941 1940 1941 1940 vat 100 _ ten 1940 1941 | 1940 
Chevrolet, Ford and 
Plymouth..... 133,239} 112,286] 54.04) 53.31) 1,627,286) 1,280,080) 52.42) 54.73) $109,400,000) $85,900,000) 48.11) 47.01) $1,338,722,000| $978,700,000| 47.92) 48.42 
Others under $1,000 48,157 68,850] 19.53) 32.69 80,361; 745,584) 18.70) 31.88 44,400,000 62,100,000) 19.52) 33.99} 447,108,000) 674,400,000) 16.02) 33.36 
$1,001 to $1,500... 61,490 28,053) 24.94) 13.32| 840,963) 296,821) 27.09) 12.69 67,600,000 31,900,000) 29.73) 17.46] 913,752,000) 335,900,000) 32.71) 16.62 
$1,501 to $2,000... 3,242 979} 1.32 .46 47,111 10,153} 1.52 44 yen 1,700,000} 2.20) .93 73,788,000 17,700,000; 2.64 -88 
$2,001 to $3,000....... 408 451 .17 .22 8,410 5,859 .27 -26 1,000,000 1,100,000 44 .60 — 14,200,000 -73 .70 
$3,001 and over....... _ ee. eee pee eS Ee 10,000 . 01 365,000) .. -02 
Total . 246, 536} 210,621/100.00)100.00) 3,104,131) 2,338,838/100.00/100.00 "$227, 400,0 ooe ~ $182,710,000 100.00) 100.00 $2, 793.6 644,000) $2,021,265, 000 100. oc 160.90 
Miscellaneous 59 410 1,640 2,523 
Total 245,595} 211,031 3,105,771} 2,341,361 ; 
* All calculations are based on delivered price at factory of the five-passenger, four-door sedan, in conjunction with actual new registrations of each model. The total dollar volumes 


ure then consolidated by price classes. 


September New Passenger Car Registrations and Estimated Dollar Volume by Retail Price 








ESTIMATED DOLLAR VOLUME 


Classes* 
NEW REGISTRATIONS 
SEPTEMBER NINE MONTHS SEPTEMBER 
PRICE CLASS 
Per Cent Per Cent Dollar 
Units of Total Units of Total Volume 
1941 | 1940 | 1941 | 1940| 1941 | 1940 | 1941 | 1940 1941 1940 
Chevrolet, Ford and 
Plymouth... 63,470| 64,912 59.8C| 43.39] 1,690,75€| 1,344,098] 52.2F| 54.0€| $52,300,00C}  $49,000,00¢ 
Others under $1,000.| 28°745| §5.922| 23:01| 38.58 802.507| 18.86| 32.28]  26.300,00C| _51,500,90¢ 
$1,001 to $1,500... 31,224| 25,338 24.99] 17.17| 872,187| 322,159| 27.07| 12.9¢|  34.700,00C| _28,700,00C 
$1,501 to $2,000. 1211 897} .97| .61|  48.322| 11,046) 1.£0| 1:900.00¢| —1.600,00¢ 
$2,001 to $3,000. 279 357| 123] 125] 8.689 6,216] .27| 26 700,00¢ 00,000 
$3,000 and over...... pen ; pe ey ee eee : ae 
Total... 124,929| 147,529|100.00|100.00| 3,229,060| 2,488,097|100.00|100.00| $115,900,000| $31,600,000] 10 
Miscellaneous 364 471 2,004 2,994 
Total 125,293] 148,000 3,231,064] 2,489,091 oe an 
































NINE MONTHS 

Per Cent Dollar Per Cent 

of Total Volume of Total 
1941 | 1940 1941 1949 1941 | 1940 
45.13] 37.23] $1,391,022,000/ $1,027,700,000) 47.81| 47.74 
22.69) 39.13] 473,408,000} 725,900,000) 16.27] 33.72 
29.94) 21.81) 948,452,000) 364,600,000) 32.60) 16.94 
1.64) 1.22 75,688,000 19,300,00C} 2.60 .89 
-60) = .61 20,974,000 15,090,000 .72 .69 
sate we : 355,000 a: -02 
100.00) 100.00] $2,909,544,000) $2,152,865,000) 100.00) 109.00 























*All calculations are based on dulinened price at factory of five-passenger, four-door sedan, in ieation with actua! new registrations of each model. 


are then consolidated by price classes. 
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The total dollar volumes 
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HE KNOWS HOW TO USE THEM! 


He knows that Form-A-Gasket Number 1 is a paste that dries fast and 
sets hard. That it is used principally for making permanent assemblies 


and for building up uneven or warped surfaces. That it withstands highest 
pressure and greatest strain. 


le CW selon a doled oy usetyst@cot-}:¢-1 06k pbb eel ol-) VAM I-Me mh olott(-Mislotmetal--E oh abe 
remains pliable and disassembles very easily. That it is principally used 


for general assembly work. That it preserves all types of solid gaskets 
sa xoy ee Me el=Yo ata (-1-] More) o) ol-y am CoM debbebel-s:] Mele) aia 


He knows that Aviation Form-A-Gasket is a liquid that quickly changes 
| CoMe Mole t-1(- Me tele Molol-t-M elo) Moh a ab ele) mateth Ael-) 0-100 0) [-Toi(-1o Mn Coll ol -1o4 aM Molod ata C-MUT=t-Tel 
roy omen a bb ele (-) am ol-To Co Me (ot) ¢-3 ME (oN o) u-0'4-) 01M Lod (-) aE-1-1-) olote(- Mole) scol-jle) s Metso el-To ce! 


seizure. That it is extensively used on machined surfaces and screw 
deba=to co More) ob el=You ble) etm 


PERMATEX COMPANY, INC., Sheepshead Bay,N.Y., U.S.A. 
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Acme 


An Airocobra in England 


This view of the speedy Bell Airocobra, the latest addition to an RAF 
station in Britain, shows its trim lines. Armament consists of a 37 mm. 
cannon in the hollow propeller hub and six machine guns. 








for Greater PERFORMANCE 


NEW 
Catalogue 


Listing over 2000 sizes 
of Johnson LEDALOYL 
for which we have tool 
and die equipment. 
This includes plain, 
flanged and self-align- 
ing bearings. Write for 
a copy. 








JOHNSON BRONZE 


Sileeve BEARING NER DQUARTERS 
625 S. MILL STREET - NEW CASTLE, PA. 


% Are you faced with the necessity of 
finding a substitute in the production of 
your product? If so, consider the use of 
LEDALOYL, a patented, self-lubricating 
bronze . . . the newest development in 
powder metallurgy. 

Replacing small but important parts for- 
merly made from zinc .. . steel . . . other 
metals or materials with LEDALOYL does 
not mean a compromise with quality. Usually 
it provides a distinct improvement... in 
performance . . . longer life . . . economy. 

Our exclusive process of PRE-ALLOYING 
the basic materials used in the manufacture 
of LEDALOYL provides characteristics not 
obtainable by any other method. Uniform 
structure .. .uniform strength .. . dependable 
lubrication are but a few of the many factors 
that contribute to the performance of 
LEDALOYL. It will pay you to investigate 
the possibilities offered in LEDALOYL. Your 
request will bring complete information 
without obligation. 





When writing to advertisers please mention Automotive Industries 





Registrations at All-Time High 
(Continued from page 49) 


ever before, has become an essential 
means of transportation. 

Sales of new cars and trucks were 
of record-making volume during the 
model year 1941, and besides that, used 
car lots were combed by workers seek- 
ing automobiles in which to go to and 
from their work. This demand not 
only for new cars but for those of 
ancient vintage indicates a relatively 
small secrappage for 1941. Greatly cur- 
tailed production during the 1942 
model year will have had a decided bear- 
ing on the decrease in scrappage during 
1941 and will also make it essential that 
adequate replacement service parts be 
provided in order to keep 383,681,499 
motor vehicles in a safe operating con- 
dition. 

There is a tremendous investment 
value in the registered cars, trucks and 
buses. An estimate just completed by 
AUTOMOTIVE INDUSTRIES indicates that 
the 28,855,755 passenger cars alone 
represent, at today’s values, nearly 
eleven billons of dollars ($10,690,000,- 
000). 

Full details of the forecast of total 
registrations of motor vehicles by states 
are disclosed in tables on page 49. 
This forecast is made possible through 
the cooperation of the motor vehicle 
commissioners of the various states 
who furnish actual registrations to 
date and their estimate for the remain- 
ing period of the calendar year. Actual 
returns were received from forty-three 
states. In a similar forecast published 
in AUTOMOTIVE INDUSTRIES, Nov. 15, 
1940, it was estimated that total regis- 
trations for 1940 would be 31,559,723. 
The final returns shown in the accom- 
panying table give actual registrations 
for 1940 as 31.589,933, a difference of 
only 30,210 vehicles, or less than one- 
tenth of one per cent. 


Edueational Film on Lathes 


A special series of 16-mm. movie film 
has been prepared by the South Bend 
Lathe Works for instruction in the 
proper use of metal working lathes. 
The films are confined strictly to the 
educational angle and the instruction 
applies regardless of the type or size 
of lathe. 


Award to Knudsen 


The, Vermilye Medal, awarded bi- 
ennially by The Franklin Institute in 
Philadelphia in recognition of out- 
standing contribution within the field 
of industrial management, has _ been 
awarded this year to William S. Knud- 
sen, Director General of the Office of 
Production Management. 


John Elting 
John Elting, 31, an executive of the 
General Motors Corporation, was in- 
jured fatally when he fell down an 


elevator shaft of a hotel in Bombay, 
India. 
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OCTOBER WAS A MILESTONE MONTH 


There have been three other such milestones for civilian uses of 
aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Aluminum ingot was 
reduced from 20c to 19c a pound, it automatically 


increased the number of civilian applications where 
using aluminum would be good cost arithmetic. Cc 
Every application carries its own special set of con- 
is ditions. They determine how much you can pay to save a pound of | 


weight, to get extra heat conductivity, or reflectivity, or what not. 
19-cent ingot widened the circle of aluminum’s usefulness. 





AUGUST 1, 1940 WAS THE SECOND milestone. Economies growing 
out of greater volume of manufacture, and economies stemming from 
continuing research, brought the announcement of 


18-cent ingot. The civilian manufacturer looking to 
his future could see, in the offing, more ways to use | S: ( 


aluminum than ever before. 





Perhaps you were one of the thousands who filed 


s % away in your book of futures the reminder that “‘when this thing is 


: over, we must figure on using more Alcoa Aluminum.” 





THIRD MILESTONE showed up almost before you got that note made. 
November 18, 1940 saw another reduction on Alcoa 

Aluminum ingot to 17c a pound, making a total reduc- s ©)6h UF 
tion of 15% in the midst of a general seller’s market. | f 
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“3 Defense got most of the immediate benefit, but the 
rt future of aluminum for you, and you, and you, was writ larger than ever. 


we 


THEN CAME 15c INGOT, effective Oct. 1, 1941, with accordant reductions 
in fabricated forms of Alcoa Aluminum. This means that the arithmetic 
of weight saving is all new, since last you figured 


on using this versatile metal in a civilian application. jo : 
When the emergency is over, the fact is that all your | ) C 
old material cost comparisons will be as dead as a dodo. —) 


THE ARITHMETIC IS NEW; but the fundamentals just get more so! 


More than ever, the strong alloys of Alcoa Aluminum are the answer 
to lightness with strength. 


ALUMINUM COMPANY OF AMERICA 
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Bomber and Tank Output 


(Continued from page 51) 


aluminum pressings for both Memphis 
and Kansas City will be produced by 
the Detroit Stamping Unit, while the 
Die and Machine Unit will produce 
forgings. Fisher units in Detroit, Pon- 
tiac and Flint will furnish dies, jigs, 
fixtures and tools. Tooling will be com- 
pleted shortly after Jan. 1. 

Chrysler and Hudson, scheduled to 
make Martin B-26 bomber subassem- 
blies are engaged in tooling up their 
factories, as is Ford on the Consolidated 
B-24 bomber, which will be made at 
the new Willow Run plant. 





The Fisher tank plant, which will 
contain 500,000 sq. ft. of floor space, 
probably will be built on 200-acre plot 
south of Flint which GM has under 
ception. Tank parts will be produced 
at Fisher Body Plant No. 1 in Flint 
and at the Buick Division. Peak tank 
production will employ 15,000 men at 
the Flint plants. Probably nine months 
will elapse between start of construc- 
tion on the new plant and production 
on a quantity basis. 

Cadillac Division of GM also will 
produce light 13-ton tanks under the 
expanded tank program by which the 
Army hopes to get eventual output of 
2500 tanks per month. Cadillac has 








Speed-up for defense! . . Cut production delays! 


Periodic 
lubrication through 


LINCULN 


EDR & 9 
LUBRICATING SYSTEMS 


will cut down bearing failures and 
prevent delays in producing 
defense orders 


Lincoln Centro-Matic Systems pro- 
vide a means for supplying a group of 
bearings with lubricant pumped from 
a central source, each bearing receiv- 
ing an accurately measured amount 
of grease. 

These systems can readily be in- 
stalled on all types of machines and 
machinery where grease lubrication 
is required. 

System consists primarily of a 
group of Centro-Matic Injectors— 
one for each bearing surface to be 
lubricated—and a suitable Centro- 


LINCOLN ENGINEERING COMPANY 





Matic Lubricant Pump for supplying 
lubricant under pressure to the in- 
jectors. Available for a wide range 
of applications ranging from full- 
automatic power-operated installa- 
tions with time clock control, to semi- 
automatic and manually-operated 
systems. | 

For details—send for Bulletin No. 
888 and Catalog No. 61... Tell us 
your requirements and our engineer- 
ing department will gladly assist you 
in the selection of the correct equip- 
ment for your needs. 


141-16 


Pioneer Builders of Engineered Lubricating Equipment | 


ST. LOUIS, MO., U. S. A. 
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produced experimental models, one of 
which was shown the Duke of Windsor 
on his recent Detroit visit. It is prob- 
able that the tank will be powered by 
two Cadillac V-8 150-hp. engines and a 
hydramatic transmission may be _ in- 
stalled to facilitate easier handling if 
it meets army tests. Cadillac shipped 
1000 engines overseas last spring for 
installation in Australian light tanks, 
presumably for service in Libya or the 
Middle East. A plot of land on the 
western outskirts of Detroit has been 
deeded to the city by the State for use 
as a proving ground for the Cadillac- 
built tanks, which will be shipped there 
by belt line railway. 

Ford Motor Co. has received a letter 
of interest from the government for 
preparation of facilities for making 
400 medium tanks per month. The pro- 
gram will require $39,000,000. Ford 
already is building a foundry addition 
at the Rouge that will produce 300 tons 
of steel castings daily, while a section 
of the rolling mill may be converted 
for making armor plate. These sources 
may be sufficient to supply other tank 
manufacturers besides Ford. A_ sec- 
tion of the old Highland Park plant 
will be converted to house four tank 
final assembly lines. 

Chrysler has received an additional 
government award of $18,875,000 for 
an expansion of the present tank 
arsenal to house three more final as- 
sembly lines in addition to the three 
now in operation. The additicn will be 
480 x 100 ft. and will increase total floor 
area of the arsenal to 1,117,200 sq. ft. 
This will double the capacity of the 
arsenal, which originally was scheduled 
to produce 15 medium tanks per day on 
a 2-shift basis. Chrysler engineers also 
have completed an arrangement: for 
mounting Chrysler engines to propel 
the medium tank. At least three Chrys- 
ler 8-cylinder 140 hp. automotive en- 
gines probably would be required to 
power the 28-ton behemoths. 


United Aircraft Expands 


Steadily mounting volume of airplane 
engine production of the United Air- 
craft Corp., in its East Hartford, Con- 
necticut, plant was reflected in the re- 
cent announcement that contracts have 
been awarded to the Turner Construc- 
tion Co. for the erection of two addi- 
tional test buildings. 

These structures, which will measure 
80 x 95 ft. each, will house four 16-ft. 
production test cells. Work is now 
under way on two similar buildings 
measuring respectively 122 x 70 and 
203.6 x 41 ft. 


F. R. Root 


F. R. Root, 39, industrial relations 
manager for Stinson Aircraft Division 
of Vultee Aircraft, Inc., Wayne, Mich., 
was killed Oct. 30 in the crash of a 
Buffalo-Detroit transport plane. 
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Guesswork is Slow Work 
When You Need the Answer Fast 


Rely on Experience! 


| nme of both immediate pro- 
duction and of future planning are 
multiplying. But in the crowded days 
of hard pushed executives less and less 
time can be devoted to their solutions. 
When bearing problems press for a 
quick answer, there’s little need for hurried guesswork 
... for uncertain trial and error. Be guided by the experi- 
ence of the automotive industry with BCA Ball Bearings. 
Let a BCA representative tell you how BCA’s remark- 
able Prelubricated Clutch Bearing reduces clutch 
maintenance to a gratifying minimum. 
You can use the trouble-free performance of this 
bearing to hold consumer good will during the emer- 


gency period. The public will demand long life from 
the cars available. Trouble will be remembered. The 
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mechanical performance of your car 
today will influence your sales in tomor- 
row’s competitive market. 

BCA Prelubricated Clutch Bearings 
protect your reputation and your 
future because clutch repair is warded 
off by factory lubrication that seldom fails to outlast 
the car... by the built-in system of reservoirs that pro- 
vides a constant flow of clean oil. You're looking 
ahead when you specify BCA Prelubricated Clutch Bear- 
ings for al] your models. BEARINGS COMPANY OF 
AMERICA, 417 HARRISBURG AVE., LANCASTER, PA. 


RADIAL « ANGULAR CONTACT e THRUST 


BALL BEARINGS 
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ALL the high quality character- 
istics of cold rolled strip steel are 
amplified in Thomastrip. Struc- 
ture, gauge, width, straightness, 
and flatness are MEASURABLE in 
one form or another. There- 
fore, through specialization, plus 
research based upon wide va- 
riety of experience, Thomas 
provides steel which is accurate 
to customers’ specifications. 


STRIP a Sreet 





Developing Steel to Meet 
Individual Demands... 


BRIGHT FINISH NOT COATED 
HOT TIN COATED, ELECTRO 
COATED WITH NICKEL OR 
ZINC, COPPER, BRASS.. 
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Northrop Flying Wing 


John K. Northrop’s latest achievement. 
the first successful flying wing, is really an 
experimental craft designed as a one-half 
to one-third scale model of a twin-engine 
transport or cargo airplane. His new crea- 
tion, which is shown above in a rear view, 
has a span of approximately 33 ft. and is 
powered by two 120 hp. aircooled, hori- 
zontally-opposed six-cylinder engines with 
three-bladed pusher propellers at the ends 
of 10-ft. shafts. A tricycle landing gear is 
retractible. The sloping wing tips replace 
the vertical control surfaces and a combi- 
nation of elevators and ailerons in the trail- 
ing edge of the wing provides a means of 
longitudinal and lateral control. A modern 
airiiner of this design would have a wind 
thickness of about eight feet, which he pre- 
dicts would have a crusing speed of 100 
m.p.h. greater than the best now obtainable. 
Northrup Aircraft, Inc., built this flying 
wing at its Hawthorne, Calif. plant. 





TRAFFIC ENGINEERING HAND- 
BOOK, published by Institute of Traffic 
Kngineers and the National Conservation 
Bureau, New York, N. Y. 

An authoritative guidebook for engineers 
engaged in the field of street and highway 
traffic, it represents a consensus of the 
best techniques, 14 nationally prominent 
traffic engineers having contributed to it 
and the text was reviewed by 34 other 
traffic engineers. Some of the subjects in- 
clude The Motor Vehicle, Vehicle Motion, 
The Driver, The Pedestrian, Traffic Acci- 
dent Records and Indices, Traffic Studies 
and Surveys, Pavement Markings, Traffic 
Signs, Traffic Signals, Curb and Off-Street 
Parking, One-way and Through Streets, 
Roadway Design, Speed Restrictions, 
Islands and Loading Zones, and Street and 
Highway Traffic Lighting. 

There are two appendices. The first 
comprises a standard for adjustable face 
traftic control signal heads and the second 
a tentative standard for pretimed, fixed 
eyele traffic signal controllers. The hand- 
book contains hundreds of equations, 64 
listed and many unlisted tables, 149 photo- 
graphs, charts or other illustrations. 


Truck Production by Capacity 
(U. S. and Canada) 





| FIRST NINE MONTHS 
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Per Cent 
Units of Total 
5 
| 1941 | 1940 1941 
| ma es 
11, Tons and less | 765,357 | 543,351 81.53 
2 to 3 Tons, 123,017 | 40,117 13.10 
314 Tons and over | 20,833 | 11,602 2.22 
Special and buses. 12,969 5,728 1.38 
Station Wagons. 16,590 | 11,167 1.77 
Total . 938,766 | 611,965 100.00 
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Portable Aceuracy 





dives a clear picture of your 


precision work e« e « 


This newest portable adaptation of 
the Pe W Electrolimit principle puts 
tool room accuracy on the shop 
bench and at the machine. Our 
picture could not show it but this 
crankshaft is inspected right in the 
machine. The operator has a de- 
pendable gage, and he works to fine 
tolerances confidently, because he 
knows how much must come off. 
And the inspector is equally sure 
... he uses the same gage because 


 me~,©, 
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there is none better. Best of all, this 
gage is sO easy to use that an opera- 
tor can get accurate results after 
brief instruction. It speeds up the 
job, insures more accurate work, and 
cuts down spoilage. 

For complete information on 
PsW_ Electrolimit Snap _ Gages, 
made in several sizes, write to 
Pratt « Wuitney, Division Niles- 
Bement-Pond Company, West Hart- 
ford, Connecticut. 
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ALL the high quality character- 
istics of cold rolled strip steel are 
amplified in Thomastrip. Struc- 
ture, gauge, width, straightness, 
and flatness are MEASURABLE in 
one form or another. There- 
fore, through specialization, plus 
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Northrop Flying Wing 


John K. Northrop’s latest achievement. 
the first successful flying wing, is really an 
experimental craft designed as a one-half 
to one-third scale model of a twin-engine 
transport or cargo airplane. His new crea- 
tion, which is shown above in a rear view, 
has a span of approximately 33 ft. and is 
powered by two 120 hp. aircooled, hori- 
zontally-opposed six-cylinder engines with 
three-bladed pusher propellers at the ends 
of 10-ft. shafts. A tricycle landing gear is 
retractible. The sloping wing tips replace 
the vertical control surfaces and a combi- 
nation of elevators and ailerons in the trail- 
ing edge of the wing provides a means of 
longitudinal and lateral control. A modern 
airliner of this design would have a wind 
thickness of about eight feet, which he pre- 
dicts would have a crusing speed of 100 
m.p.h. greater than the best now obtainable. 
Northrup Aircraft, Inc., built this flying 
wing at its Hawthorne, Calif. plant. 





TRAFFIC ENGINEERING HAND- 
BOOK, published by Institute of Traffic 
Kngineers and the National Conservation 
Bureau, New York, N. Y. 

An authoritative guidebook for engineers 
engaged in the field of street and highway 
traffic, it represents a consensus of the 
best techniques, 14 nationally prominent 
traffic engineers having contributed to it 
and the text was reviewed by 34 other 
traffic engineers. Some of the subjects in- 
clude The Motor Vehicle, Vehicle Motion, 
The Driver, The Pedestrian, Traffic Acci- 
dent Records and Indices, Traffic Studies 
and Surveys, Pavement Markings, Traffic 
Signs, Traffic Signals, Curb and Off-Street 
Parking, One-way and Through Streets, 
Roadway Design, Speed Restrictions, 
Islands and Loading Zones, and Street and 
Highway Traffic Lighting. 

There are two appendices. The first 
comprises a standard for adjustable face 
traftic control signal heads and the second 
a tentative standard for pretimed, fixed 
eyele traffic signal controllers. The hand- 
book contains hundreds of equations, 64 
listed and many unlisted tables, 149 photo- 
graphs, charts or other illustrations. 
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314 Tons and over | 20,833 | 11,602 2.22 
Special and buses. 12,969 5,728 1.38 
Station Wagons. | 16,590 | 11,167 1.77 
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there is none better. Best of all, this 
gage is so easy to use that an opera- 
tor can get accurate results after 
brief instruction. It speeds up the 
job, insures more accurate work, and 
cuts down spoilage. 

For complete information on 
PsW  Electrolimit Snap Gages. 
made in several sizes, write to 
Pratt & Wuitney, Division Niles- 
Bement-Pond Company, West Hart- 
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‘When writing to advertisers please mention Automotive Industries 63 











Monthly Motor Vehicle Production 
(U. S. and Canada) 











l 
| PASSENGER CARS 











1941 1940 

January 423,223 375,476 
February 405,160 350,535 
March. . 422,289 364,947 
April... 387,070 375,626 
May... 427,538 338,35 
June.... 427,521 294,779 
July. . 347,597 172,166 
August... 81,689 48,333 
September... . 170,338 227,880 

Total, 9 Months. . 3,092,425 2,548,095 

Year Total........ | 3,802,454 

{ 














TRUCKS TOTAL MOTOR VEHICLES 
1941 1940 1941 1940 
100,835 74,016 524,058 449,492 
104,172 71,690 509,332 422,225 
111,587 75,285 533,876 ,232 
102,784 6,807 9, 452,433 
117,817 74,139 545,355 412,492 
118,757 67,787 546,278 362,566 
121,298 74,005 468, 895 246,171 

83,103 41,533 164,792 89,866 
78,413 56,703 248,751 284,583 
938,766 611,965 4,031,191 3, 160,060 
889,884 4,692,338 




















Can the oil in your machines stand 
up under the top running speeds of 
today’s high pressure work? When 
cutting and grinding operations are 
carried on at close to the maximum 
output of your machines, do you 
find your oil costs increasing? Do 
you get the same quality finish? 


Cities Service Service Proved Oils 
are made to take it at high produc- 
tion speeds. These oils, with'years 
of actual use-in-plant experience 
behind them, will give you more in 
the way of increased production, 











lower costs and better finish. 


HEAT PROVER SERVICE 


Many plants have found Heat 
Prover Service invaluable in saving 
on fuel and in regulation of atmos- 
pheres in heat-treating furnaces. 
Our lubrication representative will 
tell you how you can get this free 
service. He also will be glad to 
help you with your lubrication 
problems. We have available a 
booklet entitled, ‘““Metal Cutting 
Lubrication.”” Send in coupon if 
you wish a copy. 











CITIES SERVICE OIL COMPANY 
Sixty Wall Towe , Room 1326, New York 


Please send » 1e Booklet on _ 
Metal Cutting Lubrication. O 


Please have representative call and 


explain Heat Prover Service. © 
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H. T. Woolson, executive engineer, Chrys- 


ler Corp., was re-elected vice-chairman of 
the Engineers’ Council for Professional De- 
velopment. 

Wallace F. Ardussi has been placed in 
charge of Research and Product Develop- 
ment for Foote Bros. Gear and Machine 
Corp. Mr. Ardussi was previously sales 
manager of the Airtemp Division of Chrysler 
Corp. 

Three Niles-Bement-Pond executives have 
been promoted. H. D. Tanner, vice-presi- 
dent and manager of the Machinery Divi- 
sion, was made vice-president and assistant 
general manager; A. H. d’Arcambal, sales 
manager of the Small Tool and Gage Divi- 
sions and consulting metallurgist, and 
William P. Kirk, sales manager of the Ma- 
chinery Department, were named vice- 
presidents. Mr. d’Arcambal and Mr. Kirk 
retain their previous duties. 

Harold Sines Vance, Chairman of Board 
of Directors of The Studebaker Corp., has 
been elected to the board of trustees of the 
Illinois Institute of Technology. 

George Harold Bell and W. A. MacDonald 
have been appointed directors of sales for 
the eastern and western sections of the 
country respectively. Mr. Bell was formerly 
assistant to the president in charge of 
Pacific coast operations and Mr. MacDonald. 
vice-president in charge of sales for Hupp 
Motor Car Corp. 

George J. Haislmaier has been promoted 
from assistant sales manager and Govern- 
ment Specifications Engineer of Young 
Radiator Co. to sales manager of the Con- 
tract Products Division. 

R. J. Fitness has been appointed to the 
Toledo staff of Willys-Overland Motors. Mr. 
Fitness has been factory manager of Willys’ 
Los Angeles plant since November, 1940. 

Robert Grant, executive vice-president of 
the Fuller-Johnson Corp. of Detroit and its 
subsidiaries, is leaving that position to join 
the Young Radiator Co. in a production and 
managerial capacity. 

Fay Aller has been promoted from chief 
engineer of the Gage & Machine Tool Divi- 
sion to director of research of The Sheffield 
Corp. and Albert Wartinger, from chief en- 
gineer of the Tool & Die Division to chief 
engineer. 

Harold M. Lochrane has joined The Kay- 
don Engineering Corp., Muskegon, Mich. 
where ke will be in charge of methods and 
standards. 

Lee J. Bornhofen, manager of sales pro- 
motion for The Goodyear Tire & Rubber 
Co., loaned to OPM for an indefinite period 
to help organize its Industrial Promotion 
Section, has been assigned to set up the 
new section under the Division of Contract 
Distribution. 

T. D. Stewart, secretary, has been elected 
a director of L. A. Young Spring & Wire 
Corp., succeeding C, R. Pelton, retired. 

Leslie C. Allman, vice-president, and 
Elmer G. Gove, treasurer, have been elected 
to the board of directors of Fruehauf Trailer 
Co. 

James O. Eaton, chairman of the board of 
Eaton Mfg. Co., was presented with a 
souvenir book containing signatures of 
7,328 employes on the occasion of the 
thirtieth anniversary of the company’s 
founding. 


Edward Ver Linden 


Edward Ver Linden, 72, died Nov. 9 
at his home in Detroit. He was a former 
president of Olds Motor Works, Durant 
and Peerless, and also had been a vice- 
president and director of General 
Motors. 


Mervyn G. Fife 


Mervyn G. Fife, 53, sales and service 
manager for Chrysler Corp. of Canada, 
died Nov. 3. 
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Changes at Spicer 


(Continued from page 41) 


which are hobbed and ground. 

The final drive shaft for the tank 
transmission is produced in accordance 
with the routing shown here. This 
shaft is 28% in. in length, turned down 
from a flange of 3 11/16 in. in diameter. 
It is gun-drilled, 1% in. in diameter 
from end to end, and is splined at both 
ends, both spline ends being hobbed on 
Barber-Colman hobbers, while the 
splines on the large end are ground on 
a Fitchburg grinder after heat treat- 
ment. The threaded section on the 
large spline end is ground ona J & L 
precision thread grinder. 

The flange shaft for the tank trans- 
mission is machined from a large forg- 
ing, the finished size being—7% in. 
diameter for the flange end, 17% in. in 
length. It has a 1% body hole bored 
to a blind end at the flange, on a Gis- 
holt. The spline end is hobbed on a 
Barber-Colman, and ground after heat 
treatment. The threaded end is ground 
onaJ & L precision thread grinder. 

The sprocket hub has a nominal O.D. 
of 18 in., and has 14 equally spaced 
lugs at the periphery, contributing to 
the problem of intermittent cuts dis- 
cussed earlier. 

This brief introduction, together with 
the routings of some of the major parts 
of the tank transmission will provide 
the reader with an impresion of the 
set-up developed by Spicer for the pro- 
duction of military equipment. 


Speeding Aero Production 
(Continued from page 23) 


men who had advanced a little further 
than they. The management spent some 
time studying this costly method, often 
wasteful of materials through spoilage, 
and finally hit upon the idea of estab- 
lishing a “vestibule school.” 

This miniature aircraft parts plant is 
equipped with exactly the same tools as 
are used in the production department, 
and the same fixtures. Students do the 
same type of work as in production, 
being assigned in groups of not more 
than 15, to individual instructors. 

As soon as a trainee can carry on 
production work he is transferred to 
the production department, continuing 
the work in which he has been trained. 
Blueprint reading, some instruction in 
materials and rivets, Army and Navy 
specifications, etc., are included in the 
training. 

“Attitude training” is a special func- 
tion, newly developed in connection with 
the Briggs aircraft job training course. 
This is accomplished through a series of 
eight motion pictures and slide films, 
dealing with the theme that though a 
man may be doing a minor job in the 
plant, his job in the scheme of things 
becomes a major one. This feature was 
developed as it became clear that the 
attitude of employes toward the job can 
be a serious handicap to getting quan- 
tity production. 
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The Multichek Electrigage is like a 
battalion of U. S. troops. They quickly 
establish order and have everything 
under control. The Multichek Electri- 
gages check a number of dimensions on 
a work part simultaneously, flashing the 
answers on a control panel. 


This panel carries an elevation draw- 
ing of the work piece with each critical 
dimension shown. A signal light is pro- 
vided for each of these dimensions. 


A signal light showing red indicates its 
dimension is undersize, green an oversize 
dimension and amber that the dimension 
is truly within tolerance limits. When 
four or more measurements are being 
checked a master signal may be provided 
at the top of the panel to show white 
when all dimensions are correct. Thus 
the inspector looks only at the master 
signal unless it indicates trouble some- 
where below. 

Other models of this instrument are 
just as effective on extremely large shell 
bodies as this model is on small pinions 
less than a quarter of an inch long. Every 
part produced in large quantities which 
has several dimensions to be checked 
should be inspected on the Multichek 
Electrigage regardless of bulk. 


Write for details 
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WOMEF FIELD. 


. - CORPORATION 
| Gage Divuacon + DANTON, OHIO, US.A. 
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MEN and MACHINES 


(Continued from page 47) 





Cherry rivet assemblies in the 

brazier and countersunk types be- 

fore and after the heading-up 
operation. 





during application and may be trimmed 
to a flush surface with ordinary multi- 
plying nippers. This type can be ap- 
plied and trimmed at the rate of 540 
per hour by one unskilled workman, ac- 
cording to time tests made. Applica- 
tion is with an automatic gun which ex- 
erts a pull on the head of the stem, and 
a push on the head of the rivet. These 
forces, ranging from 300 to 900 pounds, 
depending upon the size of the rivet. 





4 BIG ADVANTAGES not 








MORSE SILENT TIMING CHAINS 
IMPORTANT FOR MODERN PERFORMANCE 






1 Unsurpassed PERFORMANCE 


For 28 years Morse Silent Timing Chains have been synony- 
mous with accurate, silent and long-life timing chain perform- 
ance. The many inherent advantages of Morse Silent Timing 
Chains result in performance characteristics unmatched by any 
other timing medium. Through a systematic weighing of facts, 
you, too, will specify Morse. 





2 AX Steel construction 


The simple and rugged all steel construction of Morse Silent 
Timing Chains makes them less variable under all conditions. 
This results in precision timing. Their simplicity of application 
and minimum service attention makes them adaptable to prac- 
tically every type of internal combustion engine. 


3 Merte Chain acceptance 


Out of the many years that Morse Silent Timing Chains have 
faithfully served the automobile industry has come undisputed 
proof of their superiority—‘‘Majority of all chain-equipped cars 
utilize Morse Silent Chains’’. This acceptance is the result of 
years of intensive research, precision manufacture and willing- 
ness to serve the automotive industry. 








4. Quality AT LOW COST 


The economy of Morse Silent Timing Chains is two-fold. First 
is the remarkable low initial cost; second, the economy of 
operation which the ultimate consumer enjoys. This combina- 
tion is an important contribution to the efficiency and long 
life of the engine that is equipped with Morse Silent Timing 
Chains. Investigate now .. . send for the interesting facts! 











SILENT TIMING CHAINS 
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O STEP up production of aircraft 

engine cylinders Pratt & Whitney, 
Wright, Buick, Studebaker and other 
large manufacturers have installed 
automatic metallizing machines. de- 
veloped and manufactured by the U. S. 
Galvanizing & Plating Equipment 
Corp., Brooklyn, in collaboration with 
the Metallizing Engineering Co., Inc., 
Long Island City, N. Y. They are de- 
signed for spraying aluminum and 
similar corrosion-resistant metals on 





Automatic metallizing machine 
built by U. S. Galvanizing & Plat- 
ing Equipment Corp. 


air-cooled cylinders and one machine is 
capable of turning out from 30 to 40 
complete cylinder assemblies per hour. 
On each machine there are six individ- ' 
ual stations, each controlled by reduc- 
ing gears and fully adjustable to vari- 
ous motions and speeds. 


NY-ANGLE Tool Vise, designed 

for grinding chip-breaker grooves 
into the tips of carbide tools and 
formerly furnished only as part of the 
Hammond “4” Chip Breaker grinder, 
has now been placed on the market as 
a separate unit by Hammond Ma- 
chinery Builders, Inc., Kalamazoo, 
Mich. Complete in itself, the vise is 
mounted on a lug base which is easily 
affixed to a machine table. It provides 
grinding angle adjustment on three 
separate planes. 





Hammond Any-Angle Tool Vise. 
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Among the many ways to meet competition, none is more 
sound than reducing basic production costs without sacri- 
ficing quality. That is why even the sales divisions in most 
concerns employing Mallory Welding Electrodes soon learn 
about it. 


Mallory Electrodes make possible better, faster welds at 
lower costs. Standardization has eliminated costly delays 
while waiting for special orders to be completed... and at 
the same time afforded limitless field experience against which 
eases to base tangible improvements in the electrodes themselves. 
MALLORY 


Resistance Welding Data Book Mallory’s leadership in this field has been won through unre- 
, . ; ; lenting research and experimentation ...and continuing 
Be sure your engineering information . . . ° : 
ination tide Sensual, comaghete tonntien aes cooperation with the leading welding machine manufacturers. 
, ; : 
resistance welding practices, alloys and Why not give your products the benefit of better welding 
specifications. Write for your copy today. at lower cost? 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Coble Address—PELMALLO 


P.R. MALLORY & CO. inc. 
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From Old Truck Factory to $7 Million 
Aircraft Plant in One Year 


(Continued from page 27) 


two final assembly lines. Each line will 
contain 16 airplanes. As the plane in 
its fully assembled state comes off the 
end of the conveyor line, it rolls on to 
a brake-testing machine where in one 
station the retractable landing gear is 
checked out, brakes are bled, run in, 
and tested at landing speeds. 


The general plan of Vega is similar 
to that of Lockheed, except that the 
plant was laid out in advance to give 
it a continuous production flow which 
has been approximated at Lockheed 
only after much rebuilding, new con- 
struction and re-routing of the fabrica- 
tion-to-storage-to-assembly line. Instead 





| 
Bus 


To get the fastest possible service on special carbide tools, 
many leading plants today are maintaining nominal supplies 
of Carboloy Standard Tools and grinding these to meet 


special requirements whenever necessary. 


Carboloy Standard Tools are manufactured by Carboloy 
in "'mass production"’ quantities and are always available 
faster than specially shaped tools. Produced in 10 styles, 
Carboloy standards can be quickly reground in your tool 
room for use on 60%-80% of all turning, facing, boring 
operations on steel, cast iron, non-ferrous metals and non- 


metallics. 


At Consolidated Brass Co., Detroit, for example, a survey 
showed that one style of "'Standard'’ (Style 1) in just two 
sizes, was adaptable to 93% of their total Carboloy tool 
requirements. These are stocked by them. . 
a moment's notice, to be ground to special shapes desired, 
in Consolidated's tool room. As a result, there are no 
delays awaiting special tools. Jobs are tooled up FAST, 
whenever needed. This may be the answer to faster tool- 


ups on your jobs. Write for Catalog GT-129. 


CARBOLOY COMPANY, INC. 
11151 E. 8 Mile Rd., Detroit, Michigan 


Chicago - 


Cleveland - 
Philadelphia - 


7-44 30] Hed f 


"You ALWAYS Get Standards FASTER Than ‘Specia!s’” 
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93% of Consolidated Brass 


Co’s Carboloy Requirements 


—are adapted—in their crib—from 
this one style of Standard Tool 


Los Angeles’ - 


Representative: F. Robbins, Portland, Ore.—Seattle, Wash. 
CANADIAN DISTRIBUTOR: Canadian General Electric Co., Ltd., Toronto, Canada. 


CLK KLE 


To tool-up this job FAST Consolidated grinds special 
shapes in Style 1 Corboloy Standards. The drill is @ 
standard Carboloy Masoncy Drill. 





Use these Carboloy Standard 
Tools for 60%-80% of all 
turning, boring, facing jobs. 
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Worcester, Mass. 
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of fabricating parts and putting them 
in stock rooms and pulling them out 
and putting them in assemblies and 
putting assemblies in stockrooms, etc., 
the Vega assemblies will be made 
adjacent to the next point of use and 
passed on in a continuous flow. This 
cuts down dispatching and stockroom 
paper work and breaks up stockroom 
space, making control easier. Under 
this system, there also is attained a 
degree of visual control that makes pos- 
sible to see at a glance what stock is 


‘in the racks. 


Assembly lines move at four-hour 
intervals. This four-hour move applies 
te everything on the assembly line. It 
moves, whether it is completed or not. 
It must make way for the next ship 
moving into the station. The material 
at Vega moves from the warehouse out 
through one of three huge sliding doors, 
depending on whether it is castings and 
forgings; bars, tubes, and extruded 
aluminum stock; or aluminum sheets. 
It goes first to the men and machinery 
who cut, shape and fabricate it to its 
proper size and shape for subsequent 
assembly into its proper place in the 
airplane. For instance, the sheet metal 
goes to the huge shears, thence to the 
punch presses, drop hammers, hydraulic 
power press or rotary routers. Some of 
it passes through the power brakes 
where it is corrugated. 

Next it goes to the heat treat tanks 
or ovens, thence to the anodizing or 
chromodizing tanks and then to the 
small parts paint spray booth. Next it 
is taken by elevator or overhead crane 
to the mezzanine, where sub-assemblies 
find it being placed in jigs and assem- 
bled into center sections, sub-assembled 
fuselages, wings, empennages, etc. 
These sub-assemblies are hoisted down 
to the main floor at the proper station 
to be added to the steadily growing air- 
plane as it makes it way along the final 
assembly line. 

The fuselage and center section are 
mated on the main floor, where nacelles 
are attached and plumbing installed. 
The partially completed air-plane is 
painted in a huge spray booth hangar 
at one end of the building, immediately 
after which the landing gear is in- 
stalled. From this point on the airplane 
moves along the floor on its own wheels 
rather than in jigs borne on rollers or 
dollies, as heretofore. 

The empennage is attached to the 
plane, engines follow, and then wings 
and bomb doors are attached. Electrical 
assemblies, radio system and instru- 
ment panel are followed by propellers 
and final inspection before the airplane 
rolls out of the door to be released to 
the flight test crew. 

Adjacent to the manufacturing 
building are a large warehouse with a 
mezzanine, a two-story shipping build- 
ing, and a utility equipment building. 
Another important unit is a reinforced 
concrete underground building with a 
concrete roof for the storage of com- 
bustibles, acids, and the housing of the 
acetylene gas generating plant. 
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SPECIFICATIONS 





Pressure—4,500 tons 

Pressing Area—6,913 
square inches 

Adjustable Daylight Open- 
ing—60” max. 

oo Closing and Opening Speed 
—320” per minute 


Manual or Semi-Auto- 
matic Control. Fully 
protected against over- 
loading and overheating. 





























0... of several presses now at work in 
a large West Coast aircraft factory, this 
4,500-ton Birdsboro Hydraulic Press forms 
numerous airplane parts that play vital 
roles in America’s defense effort. This 
Birdsboro giant is put through its paces 


at the touch of a button, and provides 


Playing a 
VITAL ROLE 
in America’s 
Air Defense 


flexibility that makes routine production 


jobs of the airplane parts of today. 


- With that operating flexibility, Birdsboro 


Hydraulic Presses will also solve tomor- 
row’s production problems economically. 


If it’s a press problem, ask Birdsboro. 


BIRDSBORO STEEL FOUNDRY AND MACHINE COMPANY 
Plants at Birdsboro and Reading, Pa. 


HIRDS BORD 





BUILDERS OF 





- HYDRAULIC PRESSES . STEEL MILL EQUIPMENT . ROLLS . SPECIAL MACHINERY . CRUSHING MACHINERY 
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Does Propeller Weight 


Limit Aircraft Engine Size? 


(Continued from page 31) 


varies as the cube of its diameter does 
not apply to variable-pitch propellers 
and that it will be even less true in 
the future. In a variable-pitch propeller 
the hub accounts for about one-half the 
total weight, and of the remainder, 
one-third is represented by the blade 
shanks, so that the aerodynamically 
useful part of the blades constitutes 


only about one-third of the total weight. 


This, the authors agree, varies as the 
cube of the diameter. As for the re- 
mainder, it varies less rapidly with the 
diameter, for one reason because as the 
size of a part is increased, section 
thicknesses need not be increased in 
direct proportion. From a plot of hub 
weights vs. propeller diameter for 
standard De Havilland hubs accompany- 
ing the article it would appear that a 
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NOTHING CAN COMPARE 





Shaped Diamond Cutting Tools 
for turning, boring, facing 


IMMEDIATE DELIVERY ON 


DIAMOND TOOLS AND RE-SETTING 


"Asco" Diamond Tools are 
backed by over 30 years’ 
A experience in in- 
dustrial diamonds. Prompt 
shipment is assured on all 
Diamond Tools, as well as 


WIRE 


CILS 


Bortz, Ballas and Carbons. IMPREGNATED 
Send blueprints of shaped DRESSERS 


tools for quotation. Write 


, BLADES 
for illustrated folder and  ¢iaziers: 
prices. — 


DRESSING TOOLS 
SHAPED TOOLS 


DRAWING DIES 
CORE BITS 
PHONO POINTS 
WRITING PEN- 


VALVE REFACERS 


WITH DIAMONDS IN 
HARDNESS and DURABILITY! 





Diamonds are the hardest substance known. 
They far surpass all tool steels for speedy, 
accurate, durable cutting qualities on tough- 
est metals, alloys, compositions and abrasive 
materials. 
speedier machining, cut to closer tolerances, 
retain their precision cutting for much 
longer periods and, because they finish as 
they cut, often eliminate polishing and grind- 
ing. Use them for turning, boring, drilling 
and truing operations to increase the quan- 


"Asco" Diamond Tools permit 


tity and quality of your pro- 


ALL duction. 





CHARGED SAW 


Landis Nib, Norton Nib, Cin- 
cinnati Nib for truing and shap- 
Ing emery wheels 


ANTON SMIT & CO., INC. 


LEONARD J. A. SMIT, Managing Director 


24 STATE STREET - 


- NEW YORK, N. Y. 


TELEPHONE: BOWLING GREEN 9-0616 
IMPORTERS OF INDUSTRIAL DIAMONDS—BORTZ, CARBONS AND BALLAS. 





MANUFACTURERS OF ALL KINDS OF DIAMOND TOOLS. 
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standard De Havilland  three-blade 
propeller weighing 133 lb. is used for 
propellers of from 8.5 to 10.5 ft. diam- 
eter and that if the diameter-cube law 
applied to propeller weights, the larg- 
est three-blade hub made, which weighs 
325 lb. should be good for propellers 
of from 11.5 to 14 ft. diameter, but 
actually it is being used for propellers 
of from 12.5 to 17.25 ft. diameter. /The 
authors state that when really high 
powers are reached specific propeller 
weights will be further decreased by 
the use of hollow fabricated metal 
blades and similar refinements in hub 
design. 

By way of substantiation of the con- 
clusion arrived at theoretically, the 
authors show plots of “weight per hp. 
vs. b.hp.” of all De Havilland (Ham- 
ilton type) propellers ever made, to- 
bether with estimated weights for pro- 
pellers considered in various design 
studies —for low-performance and 
high-performance (fighters, racers, 
etc.), respectively. These charts show 
definitely that, instead of increasing 
with the total horsepower, as is gen- 
erally supposed to be the case, the 
weight per horse power actually de- 
creases as the total horsepower in- 
creases. Here again there is a con- 
siderable scattering of points, but 
median lines drawn through the points 
indicate that for low-performance types 
the specific weight, starting at 0.40 lb. 
per hp. at about 125 hp., drops to 0.35 
lb. per hp. at 1000 hp., 0.30 lb. per hp. 
at 2000 hp., and 0.23 lb. per hp. at 
4500 hp. It is pointed out in this con- 
nection that all points on the plots up 
to 2000 hp. represent actual installa- 
tions, the inference evidently being that 
at least most of the remaining points 
are based on “studies.” In the case of 
high-performance types, the specific 
weight, which is slightly over 0.40 lb. 
per hp. at 500 hp., drops to slightly 
under 0.35 lb. per hp. at 1000 hp., to 
0.24 lb. per hp. at 2000 hp. and to 0.17 
lb. per hp. at 3000 hp. 

It is also shown that as the horse- 
power of the unit goes up, the static 
thrust per horsepower (based on take- 
off performance) goes down. From this 
the conclusion is drawn that by mak- 
ing a certain sacrifice with respect to 
thrust per horsepower, a corresponding 
reduction in the weight of the propeller 
is achieved, as the ratio of propeller 
static thrust to propeller weight re- 
mains substantially constant. 

Summarizing the results of their 
studies, the authors say, these go some 
way toward dispelling the previous 
views regarding the possibilities of de- 
veloping propellers for very high-out- 
put engines. \The subject is one of con- 
siderable interest in connection with 


| Jengines of 4000 to 5000 take-off b.hp.., 
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which are sure to come within the next 
decade. The majority of published 
studies would lead one to expect that 
propellers for such engines would 
weigh about 3000 lb., but actually a 
figure less than half this probably will 
be achieved. 
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